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- INTRODUC TION

The hydraulic boosters manufactured by the plant fall
by their design in three main groups: type B/=-1¥, hydraulic
boosters, type BY=10 hydraulic boosters and type BY-13H
hydraulic boosters.

The first group includes hydraulioc boosters BY-1, BY-1Y,
BY-1U "and BY-1U-PB, the sccond group includes hydraulic
boosters Ey-10, E¥-10B, By-10Y, By-SA and BY=BA, the thira
group includes hydraulic boosters BY-13U, BY-14M and BY-14iC.
= The second group alco comprises hydraulio boosters BY=9A,
B¥=9F and EY-9A-U, whioh arc otil) usecd in aircraft., To
dmprove performance of these hydraulic boosters, certain modifi-
‘cations in design were introduced, after vhioh thece boosters
were designated BY-10, L3106 and BY-10H.

i The hydraulic booster groups differ from cne another
only by certain operation detnils and poculiarities of desisn.

Yor example, type BY-10 hydraulic boosters, as distinct froa

type B¥~1Y and type EY-134 have a hydraulic look by mecans

~0f which the slide valve plny 1o taken up autenatiocally when

_the pressurc 1s cut off. Type BY=10 hydraulic booaters are
e in'cvldod with o hydraulic two-way dasper ané t) pes FY=-1Y

lnd BY=-13¥ nydraulic booneu are provided with a ore-wsy

Vneuu.n danger.

g _In type FY-1y hydraulic boonters the croes fced, i.e,

_Arsnsfer of fluid from one cavity to another, 1s effeoted

“Quring the prossure cut-off by acans of floatinmg plungers,

; ' ' hile in type RBY=-10 and BY~-13M ludrwue booaters - by spring-

: Joaded plungers.
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1Y type the slide valve

Tn hydraulic boosters of By~
etering needle are

jevice, the cross-feed plungers and the m
arranzed incide the operating rod. In type 5¥-10 hydraulic

toosters the two latter elements are located inside the head,
und the slide valve ic fitted in a special case which is
mounted or the hydraulic booster head.

In type BY-13M hydrzulic boosters the slide valve and
the ball valve are located inside the booster head, while
the cross-feed plungers - inside the operating rod. Besides,
in the case of B¥y-1¥ and BV-134 hydraulic boosters the
power From the rods 1s transmitted to the slide valve with
a ratio equal to-l, whereas in type BY-10 hydraulic boosters
tre ratio ic appreximately 1/2.

Pecides the differences in overall dimensions and in
the operating fluid pressure, a number of hydraullc boosters
have certain 4ifferences in the design of individual elements
es conrarad with the typlcal hydraulic booster of the group.

Hydraulie toosters Ly~1M differ from hydraulic boosters
BY-1/ ty reinforced trunnions and the extent of overlap of
the slide valve pair.

Hydraulic toosters BYy-1CM and BV~10F differ from
hydraulie boosters EV~10 by the presence of automatic
delivery and drain valves for switohing over to the duplicate
system in case the main system fails, .

Hydraullc boosters BY=SA and BY-8A differ from
hydraulic boosters By=10 in that they are provided with an
auxiliary cross-feed valve located inside the operating rod

oavity, and a return valve in.the fluid supply pipe comnnection.
are identical

Hydraulic boosters BY-94, EY-9F, EY-9Al

with hydraulie boosters E¥-10 b
: y their des and
of operation. ’ e Frimetzle

Hydraulio boosters B¥-10, B¥-10F and BY=<10M differ

:rm: hydraulic boosters FY-94, BYy-9F and BY-94H, respectively
9y 1mproved anti-gorrosive coating, a scaling unit oconsisting

-9 -

of one round rubber ring and two leather rings instead of
a pack of tongued cups, an inmproved design of duplicate
system automatic switch-over valves and an improved design

of the slide valve device.

Hydraulic booster EY-13H differs from hydraulic booster
BY-14H only by the size of the actuating oylinder. Hydraulic
boosters BY-14 and BY-14HC differ from each other by the
stroke of the main and duplicate slide valves, the design
of the cylinder trunnions and the rod end-pileces,
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I, PURPOSE

HRydraulic boosters (Figs 1, 2 and 3) are auxiliary power
units. They serve the purpose of reiucing the force transmitiei
by the airoraft or helicopter oontrols to the control stick

’ or control pedals. .

During a flight at high speed a great part of the
aerodynamic force acting on the control surfaces of the air-
oraft fitted with conventlonal control leverage would be
transmitted directly to the pilot's hand.

Depending on the purpose and functions of the control
units, the hydraulic boosters may be included either in the
reversidble or irreversible ccatrol systems. In the first

) case all the loads transmitted trom the ailerans, elevators,
( ’ or the swash-plate are taken directly by the hydraulic booster.
— 3 - -——— Irrespective of the magnitude of the load the pilot will

‘ feel only the effort of the load spring on the pedals or the
3 oontrol stick, In the Becond case, when the hydraulic booster
3 is conneoted in the roversible system, the hydraulic booster
. ::::n?:ﬁr :n(:he co:tﬂcient of irreversibility, will take
originating tr:ln::o contaey Loger part) of the 1oad
18 transmitteq thro :°::1'°1 ! Mhaross the other Wt ’
the vontro1 ug e levers to the control stick or . S7-1M ydraic Booster

ol pedal. The latter rart of the load s direotly Fyd e L

e

inating from the oontrol

— »
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syetem falls in operation. In this ocase the airoraft control
is basically the same as in the case of a serviceahle
hydraulic booster, the only difference being that the pilot
will feel a considerably greater force.

The hydraulic booster is mounted on the bracket of the
airoraft or helicopter with the help of the ocylinder trunnions —
4n such a way that the booster oylinder is permitied to :
perform only the rocking movements. E

The head of the hydraulic booster is connected to the
rods linked to the oontrol stick or control pedals, whereas
the operating rod is conneoted with the leverage transmitting
the moiion of the ailerons, the elevator or the swash-plate.

into an ordinary rod of the control leverage if the hydraulic ;

II. OPERATING FRINCIFLE

. Irrespective of peculiarities in the design, the operat-
ing principle of all hydraulic boosters is identical.
i The hydraulic booster is essentially a two~way hydraulie
’ irower unit with a distributing device and consists of the
following main elements (See Fig.4): cylinder 2, operating
rod (pistan) 3, and slide valve 1, The slide valve is a rod
q . ) . yith four collars, three rows of radiasl ports, and with a
ff, . : Plugged axial hole. The slide valve can be moved within
i : :oertain 1imits relative to the operating rod. During the
:slide valve movement the position of the middle collars of
éthu slide valve ensures 8 simultaneous symmetrioal covering
?1' channels "a* and "6 in piston 3 (See Fig.4).
) § As a result both cavities of cylinder 2 are disconneoted
1 : . : 3#imultaneously from passage "I* between the middle oollars

E | b
+#9f the slide valve which 1s supplied with operating f£1luid
Zrom the pump, and from extreme passaged "B and "A", which

J R fipo-micato with the return linc.
1 )

1

F
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When the slide valve disconnects both cavities of the
cylinder from the delivery and return lines, 1t is lmown t,

be in the NEUTRAL position. The operating rod (piston) in

this case remains motionless since the hydravlic fluid is
either denied zdmission into both cavities of the oylinder,
or {s admitted into bcth cavities in equal quantities,

" Adroraft control effected with the help of a hydraulic
booster 1s based on the follow-up system, that 1s the
wmagnitude and speed of ajlerons or other control surfaces
are in direct proportion to the magnitude and speed of the
motlon of the conirol stick or control pedals.

The hydraulic booster is conneoted in the leverage
cystem of rods in series, that is the operating rod is one
of the intermediate links of the leverage and the cylinder
15 the guide bushing of this link,

The hydraulic booster is mounted on the ball support of
bracket 7 (Fiz.5) which allows it to verform rocking motions
in the plane of the rods Tocking. Control system rod 1
Tunning from the pedals or from the contrel stick is conneoted
to the slide valve of hydraulic booster 4, whereas the rods

Tunning from the controlled units (ailerons, elevator, etc.)
“re linked with the operating rod,
) Centrol of the alreraft by
consists in the pilotrg shifting
in either direction,
valve of the hydrauli

means of a hydraulic booster
the control stick or pedal
thus changing the position of the slide
¢ booster relative to the operating rod.
:or exasple, when slide valve 1 (P1£.6) moves to the right,
t;»th collars of the -#lide valve also move in the same direc~
th:n;:: channels *&% apg wgn ¥1l1 be partially uncovered on
eIt side; as a result tne operating fluid will be admitted
inder through uncovered channeld"
hydraulic fiuiq )
will nae g 128 Fod
. ;:::: ::ving rightward relative to cylinder 2, This
© £1uld in the right oavity of the oylinder into

it o b <

—_—

e
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Fig.4. Booster Operation Diagram ( position with aircraft
cortrol stick motionless and slide valve f:v neutral )
1-slide valve; 2 ~cylinder ;3-grerat'ng rod.
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) . ' Fig.5. Instatiation of Hydrau o | k
» ) . Ins lic Booster in Reversidle System . K

; 1-rod from oontrol stick Cpedal) ; 2-bell erank of control system; 3- £dar dell crank; ]
4-hydraulic booster; S-rod 1o controlied surfoces; § -reversivie rod; 7- sracket. : - ’ ]
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the inner cavity of the slide valve along channel "a"
through partially uncovered passage ¥s" of the slide valve
and -further threough the radial ports into the return line.

When the control stick is shifted to the left, slide
valve 1 (Pig.7) will also move to the left and uncover
ohannels®@" and "6 on the right side; as a result, the _
right cavity of the oylinder will be connected with the
delivery line, while the left cavity - with the return line.
The operating rod (piston) will move to the left.

The hydraulio fluid will be pressed out of the lefi~hand
oavity of the cylinder along inclined channels "0" 1into the
inner cavity of the slide valve through uncovered passage”™z"
and then into the return line through the radial holes.

Consequently, the hydraulic booster will allow the
pilot to overcome considerable loads originating from the
ailerons or elevators of the plane, as the pilot controlling
the aircraft has to apply but a minor offort to overoome
friction in the hinges of the control linkage betfore the
hydraulic booster and the friction between the siide valve
and sleeve walls, .

As 18 pointed out abovo, the travel, speed and direction
of the movement of the ailerons or elevators are directly
proportional to the travel, speed and direction of motion of
the control stick or pedal. Let us now consider the process
in detail. ’

K Suppose, the slide valve is shifted 0.3 mm leftward
i‘-ohtive to the operating rod. Under the sotion of. the
hydraulio fluid the operating rod will also start moving to
@fhe left, but 1t will move only till it oovers the ports
oonnecting passages "p" and "g" (Sce Fig.7) and chennels "a%
and “g", that is until the slide-valve occuples the neutral
position and separates passages "I" and "A" from channels “a"
A l'!ml "G". In other words, the operating rod similarly to the
] : ;lide valve will move to the left for 0.3 mm.

Y
e e ety

MOt S A < i 4

i

Nt SRl T T — - J.. ;ﬂm‘i o .
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I we shift the slide valve through a certain distance
to the right, the operating rod will also move to the right
throuzh the same distance, and will stop automatieally, The
sonstruction of hydraulic boosters permits the slide valve
to move relative to the operating rod only by several tenths
of a millimetre, whereas the operating rod must be moved
through tens and hundreds of -millimetres. Consequently, in
order to shift the operating rod, say, by 25 mm to the right
with the relative slide valve travel of 0.5 mm, it is
necessary to make 50 shifts of the slide valve,

In practice, however, depending on the speed of motion
of the control stick or pedals, the slide valve uncovers
automatically the ports, which ensures a precise coordination
of the operating rod speed with the speed of motion of the
control rod or pedals. .

Thus, with 2 constant speed of motion of the control
stick or pedals the slide valve will shift relative to the
operating rod only at the beginning of the movement, after
which 1t will move together with the operating rod as a single

unit fnl‘the pilot stops moving the control stick or ohanges
the speed of its travel,

If the motion of the control stic

k or pedal
uniform, pedals 15 not

the ports oreated by the slide valve will deorease
or inorease in accordance with the change of speed of the
oontrol stick or pedal motion. Thus, a certain speed of
motion of the control stick vill determine the size of the
port uacovered by the slige valve. If the speed of the oontrol
stick motion inoreases, the Ports uncovered by the niide
valve sutomatically increase too, and vice vo:aa.
.p‘“z size of the fully opened port ensures the maximum
the operating rod motion under the given load.

B
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III. TYPE BY=-10 HYDRAULIC BOOSTERS

The hydraulic diagram of operétion of these boosters
aiffers <from the operation diagram described above in that
the BY-10 bvoosters are provided with a orcss-feed system,
& damping device, and a metering valve, and that they mount
the distributing device on the head.

Hydraulic boosters BYy-105, BY-10d, E¥-50  and EY-8A
are varjous modifications of the 5V-10 type, They differ
from one another by certain design elemenis, assembly sizes
and basio specifications depending on the type of airoraft
or helicopter where they are installed.

Hydraulio boosters EY-10 are installed in helioopters;
two hydraulic boosters incorporated in the irreversible
system of pltch-throttle control, four hydraulic boosters -

. in the reversible system of lateral control, and four hydraulic
* boosters ~ in the reversible system of longitudinal control.

Hydraulic boosters BY=1CF are also employed in helicopters;
one hydraulic booster is installed in the reversible system
of latersl conirol, onme - in the reversible system of longitu-
dinal control, and one - in the reversible system of tail

"rotor control. —- -

Hydraulio booster EY-10M is installed in helicopters
in the irreversible system of pitch-throttle control.

Hydraulic booster BY~5A 1is installed in aircraft in
the irreversible system of ailerons control.

Eydraulic booster F¥-8A 1s installed in aircraft in
the reversible system of elevator oontrol.

Hydraulic boosters EY-10F and BY-10M differ from
hydraulic boosters By-10 by the presence of drain and delivery
sutomatioc valves which supply the hydraulio boosters with
the operating fluid from the duplicate system if the pressure
in the main 1line drops to 30 kg/enz.

A

Eiaal
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Hydraulic boosters BY~10F and BY-10M differ from each
other only by the position of the cylinder relative to the
piston, and by the cross-feed pipes.

Hydraulic boosters BY-5A and BY-8A differ from
hydraulic boosters FY-10 by the presence of an auxiliary
cross-feed valve inside the operating rod and a return valve
in the fluid feed pipe connection.

Hydraulic boosters EY-5A and Fy-8A4 are almost identical
and differ from each other only by the size of the cylinder
and piscton, angles ot the swivel nipple turn and by ocertain
tecknical data.

0f all the medifications of the B¥~10 type, hydraulic
boccters BY-1CF and' BY-10l are used most widely.
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9. Dlatridbuting rod
travel (at connection
with airoraft bell
crank)

10. Dcad zone orf hydraulio
. booster:

(a) along slide
valve travel

(b) at connection
with aircraft bell

1 -131.2 mm

Not more than
0.3 mm
Not more than
0.14 mm

Not more. than
0.3 mm

Not more than
0.14 mm

Not more than
0055 mm -

‘Within

0.1l = 1 mm
Not more than
045 mm

erank ‘ : .'..
11. Speed of operating Not less than 80 mm/seo. Not less than: ?
rod travel under load ' 70 mm/sec.
12. Priotion and damping Not more tha.n 2. 1 k3. (a load of 2.1 kg must i
in distridbuting device shift the slide valve and ocause the beginning
(at oconnection with of piston motion within not more than 2 sec. from
airoraft bell orank) the extreme right position)
13. Operating rod friction | Not more than Not more than Not more than
. with hydrauliec system | 12 kg 12 kg, ' 12 kg
switohed off
;h. Hydraulic booster «| Not more than Not more than ‘B¥~106 and
welight 5.8 kg 4.8 kg BY=10M: not
: j more than 5.1 Xxg,
E-10; not more
1 2 3 toa
15. Operating fluid AMI-10 AMI-10 AMI-10
16, Operating temperature 360°c :60°c :60°c
range (during
hyéraulic booster
"operation)
17. Guaranteed service 200 flying 200 flying 300 flying
1lifte hours dwiing hours during hours during
4 - S years 4 = 5 years 4 - 5 years
' 1
%
'
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ents

’ o the
2. Operating Prinoiple l’%mmgm maving
Wagram 1.Stide valve in A

deck

The distributing device of hydraulic boosters BYy-1(0p

‘end BY-108 15 mounted inside the booster head and is
. euentially a slide valve (Plunger) with four collars.

The operating fluid is supplied under pressure into
the recess between the middle cellars, Vhen the slide valve
is in the neutral position, the middle collars cover the
¢ylinder delivery and return channels, thus looking the
operating fluid in both cylinder cavities.

When the distributing sl1de valve moves in either
direction from the neutral position, the channels becone

i
3
.
]
F

ang
fts
‘rced

7IIII77,

i

Pl
> .
‘-1-\ 7

: N
s rowwrnd

1 LA LE1IIIILY, Y /D,
— ‘_r - [

g

s sy,

to ensure uniform operation o b
Toreservolr ECESTRESSSSSINCY

of the slide valve protects the latter from vibdrations that i ";‘,,";.’5"’ : [ AN

) are likely to arige in the systen. N

g . The hydraulie booster heag accommodates metering valve 6

Rt (P1g.8) which ensures smooth ang uniform motion of the operat-
ing rod under load,

5 At the moment wh
- oylinder is balanced
Position, the sealing
ing f1u14 supply,

If the Pressure ‘ditfere :
nce {.
sl to g peer 2 p 20 10 the cylinder cavities 1s
valve sengy kg/om®, the Plunger of the metering
e o into the cavity with s higher

en the pressure in both cavities of the
aud the metering valve ocoupies a neutral
band of the plunger cuts off the operst-

-

Perating f1uiq

i
ot rr s

e A»* ‘5““” -
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. Diogram I1. Stide vaive in right-hand position Operatiy
00Sters Dagram 1. Stide watve in meutral position. Operating rod motionless Jlide ralve in fw P 5;”"‘”"."/:'”’" ing rod maving fo the
- B H z zﬂiedh To reservoir To reservoir
b ; sysiom N o mmcyflm_ drﬂlun }, ‘::.:‘,‘m
} " seren 1] a
Josters B¥-10p " \\\VJ_
d and 1s 'L 12 3 §
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F collars, o § 3
Fessure into 8 N
the slide valve ) | X
Fs cover the Co ¥ H
Jocking the . N
4 7
¥
in cither L e ot duplie 0
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nto one of the . ot mis ‘
Ye &Vity 13 t ° E . systear \ \ ‘
B . PA%Y
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itorm operation Wagram M. e vaive [n elt /nn?#rwfirt::’n lo?:: ::Il;'ga:d oy Diagram Iv. No ;munin Aydraulic gm}h;row’; T;;fm applier. Operating
ibrations that S amioate T TIH roveservair g
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petering valve 6
Pn of the operat-
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'syni:em drops to zero. The locking device in this ocase prevents
the possibility of the slide valve motion relative to the
.operating rod, otherwise it would result in the control stick
or pedals switohing over to idle motion.

Fig.8 1llustrates the operation diagram of a hydraulic
and -booster supplied from the main hydraulic sysiem with diffe-
ess. rent positions of the slide valve {distributing rod).

The operating fluid from the hydraulic system pump 1ic
the .Aaupplied through the inlet pipe connection filter and the
is : ‘sutomatic delivery valve (AKIl } to plunger 8 which moves

. oyl upward and disconnects channels b and X commnicating
ope: with the cylinder cavities. At the same time plunger 8 shifts

' ’up stop 10 and opens channel A, The operating fluid is forced
'{ dire .threugh ohannel A to the middle recess of the slide valve
f. une( ,and to metering valve 6.
k oav; ; ¥hen stop 10 moves up, the clearance in the taper con-
the :naotion of the slide valve and the stop that appears as a
-result of the stop motion permits the slide valve to shift
of ¥ relative to the operating rod for 1.9 mm.
are Diagran I (See Fig.8) chows slide valve 2 in
‘:the neutral position; the middle oollars of the slide valve
’(:;‘ ,'eover ohannels X and I, the operating fluid is prevented
from entering the cavities of cylinder 4, and operating
oyl '—;’rod 5 is motionless. So 1s metering valve 6.
posi : Diagrem II shows slide valve 2 right of the
ing neutral position; channel J ccnneots the lefi cavity of
’ goylinder 4 with the middle rocess of the slide valve, while
eque {ehannel I' connoots the right cavity of the cylinder with
vals the extireme left recess of the slide valve and, through
. pret =jchannel B, with the return line,

’ : The operating fluid is foroced under prusure from the
oroe niddle Tecess through ohannel A into the left cavity of
whic jthe cylinder and shifts the operating rod to the right of

the neutral position. The operating fluid in the right cavity

) - e '(', R o0 Sy 7' - 5 ,1‘"" - Ay ,,,_{;-,,;, o e A PR G L
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is foroed out of the eylinder into the main hydraulio -systey
reservoir through channels B and ', left recess of the
slide valve, channel E and the automatio drain valve,

Due to a pressure difference in the working cavities of
the cylinder, the metering valve moves rightward in the
direction of a lower pressure. The left cavity of the oylinder
communicates with channel A through ohannel X, which pernits
additional quantities of the operating fluid to enter the
left cavity from the delivery line, by-passing the distribut.
ing device. -

In disgram TIII the slide valve is shifted
to the left of the neutral position; channel I' conneots the
right cavity of the oylinder with the middle recess of the
slide valve, whereas channel X connects the left cavity of
the oylinder with the right extreme recess of the siide_valve.
with channel E and with the return line,

The operating fluid ig forced under pressure from the
middle recess of the slide valve through channel P into the
Tight cavity of the oylinder and shifts the operating rod to
the left of the meutral posjtion (load relier),

She xtanie e he mat et SSTLE 18 forond aut ot

ohannel l, the secess i t: hﬂic system reservoir through

channel B' and the auto tratn o he slite Talve,
matic drain valve,

uring the leftward n
middle boeition the pressure in the left cylinder cavity will
exceed that in the rignt cavity. This excess Pressure in the
left cavity of the oylinder balances the total load resulting

;:on :.:e operating fluig ressure and the lgaq transmitted
: ‘:: t;. eontrol surfaces. Therefore, simllarly to the previous
. ’ metering valve s shirted to the right, and the

left cavity of the o
¥1linder ¢ommp
delivery 1ine, When the opeds locates direotly with the

tion, that is when it staris

{‘; I i S

NG

.

§ - . O S SR ’ co
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the metering valve will also shift to the left and connect
the right cavity directly with the delivery line,

Diagram IV illustrates the oase when the control
is effected mechanically (manually) by means of the control
stick or control pedals. The necessity to operate control
surfaces mechanically will arise if there is no -pressure in
the hydraulic system. In this ocase the control surfaces are
deflected by the physical effort of the pllot whioch is applied
to the control stick or pedals and is transmitted through a
system of rods. :

Operating rod 5 functions as one of the rods in the
control system, The play of the distributing slide valve, and,
oonsequently, the idle motion of the control stick or pedals
is eliminated by stop 10. '

If the pressure in the hydraulie system drops to
15"’5 kg/onz, spring 11 will force stop 10 to move down. As
a result, the play in the taper conncotion of the slide valve
and. the stop will be taken up and the slide valve will be
prevented from moving relative to the priston. At the same
time plunger 8 under the action of spring 9 will move down
and will open channels B and X, thus ensuring a free flow
of the operating fluid from one cylinder cavity to the other
and the removal of the excess fluid from both cavities into
the return line through channel B. :

Pig.9 1llustrates the operation diagram of hydraulie
boosters BY-10F and BY¥-10M when the operating fluid is
supplied to the hydraulic booster from the duplicate system,

In this case the operation of the hydraulic boosters is
the same as in the case of supply from the main system, The
pump of the duplicate system, with the main system under
pressure, runs idle and delivers the operating fluid to the
duplicate system reservoir.

If the pressure in the main system drops below 30 kg/omz,
the TA-59 hydraulic unit and the sutomatic drain and delivery

T Bl citas

—he

-
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valves cut the hydraulic booster out of the main system ang
connect 1t to the duplicate system, with a result that the
Jressure in the duplicate system rises to 60 kg/em . The

: operating fluid from the duplicate system pump flows through
E the filter in the pipe conneotion and the hole in slide

and 12 are shifted to the extreme right position and cut o:f
the supply of the operating fluid into the hydraulic booster
and the return of the operating fluid into the main system,

and cornect the hydraulic booster with the supply and return

P i egeren™
; ; ' valve 7 of the automatic delivery valve into cavity X con- ~
3 K nected with cavity M through channel K. Under the action of
j { the working pressure in cavities X and M, slide valves 7
J

Ny SNl £S5 SN

%

2 31=§
D3 NS NS Y
annd

-+ oy

S R R N s i
1ines of the duplicate system, ‘ § §\ \‘ &Q\\“““““““ ’
" ; Fhen tie pressure in the main ystem rises to 60 kg/cn® \ \ -&\\S\\\Q\*\\ |
; . ' Y L=
«*g the pump of the duplicate system is automatically switched §;§ = “‘\ AR heress
B to the idle operation, Under the action of the working pressus il&q_\\\ ““““ 2
, . slide valve 7 of the automatie gelivery valve will be shifted 3', \
! to the left, thus disoonneeting the hydraulic booster supply NS \ !
Une from the duplioate system and connecting 1t with the . M“’mm \ o F
main systen, Spring 13 will shirt slide valve 12 of the "w"'” > \ >
] automatic drain valve to the lert, disconnecting the return mmﬂ ‘
B - lize of the hydraulie booster from the duplicate system and ‘ Figd. 5Y-R05 and BY-1M Hydraulic Boosters. Gperation Blagram
( connesting it with tpe main line, . :

; (position with aperating flula suppiied from duplicate system)
o 2-si(de vaive; i-mfﬂyr'z; 7-ai(de valve of automatlc delivery vaive ;
s .

) R-sifae vaive of awtomatlc drain vaive; 13 -spry g .
3. Operating Principle o
of B-10 Hedraultc Boosters
Bydraulic boosters -

and By-10M modifications y

for nitchl.ng over the boos
In BY~1p0

10 (21£.10) a1rter from the BY-105
Y the absence of automatio valves
e duplicate system,

1 nipple instead of the
1ivery valve, Otherwise,

automatje de

i e e e ki
3
Sty
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Diagram 1. Siide vatve in ricutral position. Gperating rod motionless

T ; ==
;’ From detivery,
5 Diagram 1. Stide vatve in left-hand position. Operating rod moving to the
; left from load position
&J £
]
H
3
H
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Diagram II. Slide valve in ,,

- ight-h iti
To reservoir moving to the ng%f }a:a"gd: al::::,a;az.‘;f;:" ng rod
N N /
R
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+
- ARG >

Fram delivery line

' ; S §
Diagram IY. Ne pressure in hydraulic system. Gioster conbrolled munually,
operating rod moving to the right

~
To reservoir
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the operation dicgram o! BY-10 hydraulic boosters is identical
vith that of BV~10F and E¥~10M boosters (See Fig.8).

l. Operating Prinoiple of BY=-54 and Fy-8A
Hydraulio Boosters

Rydraulic boosters EY-5A and EV~8A aiffer from

‘hydraulio boosters BY-10B and E¥-10M by the absence of

automatio valves for switohing over to the duplicate system.
In these boosters the operating fluid is supplied from the
‘pump to the swivel nipple instead of the automatic delivery
valve pipe connections. Besides, the hydraulic diagram of
these boosters differs by the rresence of additional cross-
feed valve 14 (Fig.1l1), Otherwise, the hydraulic diagram is
identical with that of hydraulic boosters BY=-105 and BY~-10M.
The latier modifications differ from each other only by
oertaln parameters and by overall dimensions.

5. Desoription of B¥~10 Booster Desien

¥ Hg.la illustrates the external view of hydraulic

boosters BY~-105. The assembly drawing is presented in
#1g,13, while the external view of-individual units and parts
is presented in Pig.lh,
1 Hydraulic booster BJ~10B includes head 1 (See Fig.14),
‘piston 2, ¢ylinder 3 and other units and parts which serve
for oonnection of the hydraulic booster with the rods of the
sontrol system and with the airoraft hydraulie systen,

Ihe head incorporates the distriduting and danmping

-devices, the cross-feed system, the metering valve, the

i

“£il1ter and serves also for oconnecting control levers.

The head unit includes slide valve 1 (Fig.15), hinge 2,

pell crank 3, sutomatic delivery valve 4 and automatio drain
“ivalve 5,
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C.

Declassified in Part - Sanitized Copy Approved for Relege 2012/01/04 : CIA-RDP80T00246A062100120001-8
) - 26 - _ :

The slide valve unit is mounted on the body of the heaq
and consists of slide valve body 1 (Fisg.16), sleeve 2, slige
valve 3 and the danping device.

Slide valve body 1 18 a steel forging with press-fitted
sleeve 2 which is a hollow bushing. On its outer surface the
sleeve has four annular grooves. Milled in two grooves atre
two rectangular ports machined and finished io very close
tolerances., Two other grooves have four drilled holes each.

The sleeve accommodates distriduting slide valve 3 with
the damping device.

Distributing slide valve 3 1s a hollow rod with three.
recesses on its outer surface whioh form two service oollars.
The linear sizes of the collars are acourate within 0,02 mm,

Yhen the slide valve is in the neutral position, the
service collars cover both ports in the sleeve simultaneously
and symmetrioally, and when the slide valve moves aside, they
open both ports simultzneously, The mating surfaces of the
slide valve and sleeve are machined to the tenth class of
precision.

The right end of the slide valve 1is provided with a
shoulder, 20 mm in dia., whioh serves as piston of the damping
device. The damping device oonsists of the piston (the larger
shoulder of the slide valve) and two damping cavities "a"
and "B" which are formed by the slide valve body and the
damper piston.

The body of demper 4 is seoured to the slide
by means of four screws.
and the slide valve body
maex_-tqd into the grooves
body.

valve body
The sealing between the damper body
is ensured with two sealing rings 5
on the outer surface of the damper

The needle unit ig mounte
The outer surface of needle 7

The damping cavities
radial ohannels "G"

d in the slide valve recess.
is bevelled.

“are interconnected by means of
and .!" in the damper piston and a taper

. - o B ."" Chia it .". "o vr—— ~¢~>“',’ s PR g
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Fig.19. Hydrautic Boaster 5Y-105. Assembly Drawing

1-beil crank; 2~ Nnge uelt;3-slids raive :4-sleeve; S-siige valve; 6-ncodle unit; 7~ : 8=plug; 3-piston;

-distributor: n-citinder; 13,1,4, 5 ww:!mlgg rings; & -cups; 18 -cylinder mt; 1S, ?m’fs‘fmﬁp@mw‘ 55

;21 -locking ring; M-seeling gacket;25-slecve; -m;n—m;zv-pwr;n-ppvmm;x- ing.J1-metering

waive spring: 32 -piug: 33-plsnger ;34 -metering walve; 35 -sieeve; X% - gasket. 37 - sealing ring:38-gasket ; 39 - seoling ring;

-pipe comvection; -u‘!ny;i!—nalinyﬁny:w-ulf;«-mctle;cl-wf;ll-ﬂ_y; I-Au:hm_g;“-m-lnd pipel
-return line pipe y lire pipe swivel mppie;52-pipe egre;S6- 2 -nmc
-I'E!M!(IM);K-MMI: craln valyz =Ty CAKC); SE-Tiiter; 57 -aet sifae valve;58-pivg; 5S¢ 10 b

. 30-plug ; $1-spring.62-ext-piece.
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passage. The damping oavities are filled with fluid through a
return valve mounted in the butt end of the needle and consist-
{7g of ball 8 and plug 9.

A The damper adjustment consists. in ohanging the olear
opening of the channel connecting both damper cavities by
turning the needle in or out. Upon oompletion of ad justment
the needle position is fixed with a cotter pin passing through
the slots on the end face of the slide valve and the holes in
the needle,-

? The left end of the distributing slide valve terminates
in a shank by means of which the slide valve unit 1s hinged

to the bell crank unit.

: Bell orank 1 (See Fig.13) linked with control surfaces

y means of bolt 45 can rock around the axis of bolts 43 im~
ierting reciprocal motion to the slide valve relative to the
ileeve. The slide valve travel is made possible by the slear-
ances between bushings 47 and head 26.

i The rods running from the control atick or control pedals
of the aireraft are connected by means of beclt 45 to the middle
of the bell crank which ensures the airoraft rods and slide
rialve ratio of approximately 1:1 at the place of connection,
4.e. a certain motion of the aircraft rod at the point of con-
nection to the bell orank will ocause the slide valve to move
a double distance., This ensures a la.rge overlap of the slide
j‘alve with a minimum idle travel of control system elements.

i The slide valve moves only if there is pressure in the
Jydraulic system. If the pressure 1s absent, the stop fits
$ightly with its tapered seotion into the taper hole in the
;iiddle projeotion of the bell crank as a result of which the
bell crank and consequently the slide valve are fixed in the
“peutral position reiative to the head. In this case the effort
from the control stick or control pedals will be transmitted
_hrough the bell crank, the stop and the head directly to the
.pperating rod.

<
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The_head unit has a complicated geometrical shape,
Iount:d-;; head 1 (Pig.17) are 6tep 2 with plunger 3 and
springs 4 and 11,_ plungers 6 and 9 ang metering valve Spring - .

If the hydraulic system is cut off, step 2 (See Pig1y)
peves under the action of spring 11 and locates bell crank 1

taking up the backlash (travel) of the- slide valve, I1f

The metering valve (AK)  comsists of plungers 6 and 9
and springs 7, The orerating fluid is supplied to the butt
ends of plunger 9 from both cavities of the cylinder,

4 difference of Pressure in the eylinder cavities causes
Plunger 9 to move relative to the recess Connected with
the delivery 1ine, As a Tesult, the valve by-passes the

hydraulic fluyg into the corresponding cavity of the
¢ylinder through the f1atg of plunger 9,

‘ The difference of hydraulic Tluid pressure in the
¢ylinder cavities determines -the length of the Plunger

travel, that 15 tpe 8ize of passage top an additional supply
of the fluyq into the cylinder,

ns 8, The Joints between the

ctions are sealed by rubber

Bealing Tings inserteq int
o the pipe co:
by aluminiyy Wwashersg, o e thon Freves,

. Head 1 (gee Fig.13) 14 oonnested with g piston unit
ough ga threaq Joint which {g Packed by a

and rupher Ting 22,
The piston unit 1g
effort built’up Powe,

T element whigy transmits the

!
|
1
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. Piston 1 (F1g.18) 1s a hollow rod with a bulged portion
in the middle which 1s known as the piston head. The groove
4n the piston head accommodates rudbber rinz 5 and two leather
rings 3 which separate the cylinder cavities,
. The surfaces of the piston rods are machined and finished
4 * 40 very close tolerances. To improve the wear-resistant and
: anti-corrosive qualities of the rod, its surfsces are chrome-
{ plated.
3 17 ' ' ) . : On the side of the head uni. the piston cavity houses
J distridbutor 2 which permits each of the service collars of
} the slide valve to supply the hydraulio fluid or to return
; ;t Irom the c'orrespondins cavity of the cylinder. —
Distributor 2 is a duralumin rod with longitudinal wand .
; . oblique ports.
; ’ = ;‘.i' The tightness of the diatributor-’o-piston jolat 1s i
' ensured by rubber scaling rings 4 (of a round section) whioh }
h 4 ’ ‘are inserted into special srooves on the external surfice of ;
1 +he distributor.
9 . . . 5 Ear 62 (See Pig.lj) is8 sorewed into the other end of the

* ‘piston. The ear serves to link the hydraulic boosterc with
_jthe rods conrected with the control units.

:\' Tho' piston unit 1s located in cylmder 11 which is a
three-atep tushing with two trunnion plnc thv outer surface
which serve for the installation of the hydraulic btcostor on
the ball aupoorts of the aircraft brasket.

The working surfaces of the cyliander are cachined and
Afinished to close tolerances. The cylinder tore of the smaller
diancter is a gulde for the operating rcd.

The cylinder bore of the larger diaszcter reocives oynudor
nut 18 whose inner hole also oscrves as r gulde for the operat-
) ing rod. .

j The necessary tightnoss ip crsurcd by two packing units
irserted {nto the oylindcr and mut prooves; ong of the units
4 cnstets of a gland, toungued cup 1o and leather ring 17, while

N T
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the other unit includes round iubber ring 15 and two leathey
rings 14, ' .

Thc hydraulic fluid is supplied to and returned frop
the hydraulic booster through flexible hoses which are
connected with the head through an automatic. delivery
valve (AKN) and automatic drain valve (AKC),

The necessary tlghtness_ of the joints between the
valves and the hydraulic booster head, as well as between
_the valves and pipe connections 29 and 40, 15 ensured b
rubber se:ling rings 39 and aluminium ga{:.kets 38. Y
o sc::c:d::::::zszls:]:am:g of the hydraulic fluid is done ,
extonatte deltmmey val:!eu.n ed in pipe connections 50 of the {

The hydraulic fluid ;
Plunger 28 throush sutcm.mi.is.ca:;zp:uEd Mratve ppooxe to !
and pipe-connection 29 and

PENY NN —

Through channel™a"
oug nel”a the hydraulie fluid is fed to the

e 5 and to metering valve 34,

© with stop 27, thus opening access to channel "a, 1
|
|

ﬂ“mv:en t;«i a:ide va:wz shifts to the left, the hydraulic
a d,nvhrwered 1cta:mel 2" and metering vaive cavity "g"
trrongn oo zlx :. .:hannel "M running to distributor 10 and
. eret1 y:4 1:9 the right cavity of the cylinder.
ot th cylfnd:r :;;rﬁu;d 18 pressed out of tixe left cavity
ough the cavity bet
and the piston rod into channel "gM :;en coenn pppker.
Betering valve apg channel "gh : Tae wenee? the
further through the holes in the
to the return line, ’
When the 811de valve shir
fluid §s Loroed into the left
driven out of the

Y
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The automatic delivery and drain valves are identical
in construction and differ from each other by the presence
of a spring in the drain valve, the presence of filters in
the delivery valve pipe connections and by the sltde valve
design. . )

The automatic delivery and drain valves consist of
bodies 1 (Figel9 and 20), sleeves 2 with rubber seals around
the outer diameter and slide valves 3.

The delivery and drain slide valves have three collars
each; two of them serve to distribute the operating fluid,
whereas the third one is the slide valve travel limiter. In
the automatic drain valve, if there is no pressure supplied
from the main hydraulic system, the slide valve 1s held by
means of a spring in the extreme left position. In this case
the hydraulic booster is connected with the return line of
the main hydraulic system. K

The threaded holes of the bodies receive plugs 8 and )
pipe connections 11. Swivel aipples 12 fitted on the pipe
conneotions are joined by a pipe which supplies the operat-
ing fluid from the delivery line of the duplicate system for
switching over the drain slide valve to the right position.

In this position the hydraulic booster is connected with the
return line of the duplicate system.

The pipe lines of the main and
are conneoted to the pipe connections sorewed into the bodies
of the automatic delivery and drain valves.

Pipe commections 4 (See P1g.19) of the automatic delivery
valve carry socreen filters 6 for an additionsl cleaning of

the operating fluid.
Hydraulic beoster By-10U (P1g.21) differs from t:; f:a“s

modification by the shape of cross-feed pipe 48 (Pig.2

by the position of oylinder 11 relative to head 26.

duplicate systems

2/01/04 : CIA-RDP80T00246A062100120001-8
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Hydraulie booster BY-10 (Fig.23) differs from hydrauy,
booster BY-10F in that 4t has no automatic delivery apg
drain valves,

The operating fluid is supplied to, and returned from,
the hydraulic booster By-10 through flexible hoses conneot.
ed to the head by means of nipples 51 and 49 (Fi1g.24),

Hydraulic boosters Ey-5A and Ey-8A (P1g.25) difser
from hydraulic boosters BY-10 by the Presence of an addition:;
ctross~feed valve and a return valve in the fluid-feed pipe
¢ennection, and by the construction of the distx-ibuting rod
slide valve which has no flats on the collars (to improve
speed characteristics), .

The additional eross-feed valve ig located in a special
Tecess of the piston and consists of plunger 18 (Pigs 26
and 27), spring 17 ang plug 16,

If there i no Iressure in both cavities of the cylinder,
the spring shifts Plunger 18 into the extreme left position,

avities commnicate with each other.

oylinder cavities,
Plug 16 14 Screwed into the piston opening and is locked
with a spring ring,
Return valve bali 52 moun:

for damping the
through throttle hole "yn
essure in the

ted in tluid-repd Plpe connec-
Operating riyiq forced out

in °88e of a sudden drop of
delivery line; this weakens the shook on the

nsures a mope Bmooth transition to the
ng the hydrauliq booster operation under

control stiok ang e

®anual control dugpy,
oad,
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IV, TYPE BY-13K EYDRAULIC BOOSTERS
; ,

i Hydraulio boosterd BY-13¥, 5V-144 and BV~14MC are

‘,va.rious modifications of one and the same type. They differ
‘¢rom one snother by certain design elemerts, power oylinder
81208y oertain parameters and installation sizes.

The hydraulic boosters of this group are installed in

are installed in the aileron contrel line, boosters P-4 -

144 the elevator ocontrol line and booster BY-14iC - in the

gtabilizer oontrol line (the latter modification 1s mounted
in aircraft fitted with oontrolled stab:.lizez_'s). —
Hydraulic boosters By-134 and boosters BY-14M dirter '

3 ¢rom each other by the sizes of eylinders; boosters - FY-141C

dirter from boosters EY-14M by the sizes of cylinders and

{ by the travel of the main and duplicate slide valves.

A oharacteristic feature of the Ey-134 hydreulic boosters
is the presence of & duplicate dintributing slide valve which
epsures normal operation of the unit in case of jamning

. § of the main glide valve, prevents 2 spontanaous orzeping of

the control stick and provides for aireraft oontrol.
When the hydraulic booster operates from the duplicate
slide valve, the aircraft control it scuewhat different

‘ ‘comparing with the hydraulic booster opevation from the eain

slide valve, as in this case the effort required for ehifting
the ﬂuplicaté s1idc valve should be greater. fecides, deponding
sn the position of the jamaed slide valve thio effort 18 not
equal when the slide valve moves to the richt cr to the left.
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™e speed of motion of the operating rod may also be different
in some cases and may be slightly lese than during operation

of the main slide valve.
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1. Basio_ Specifications

Charaoteristics

EY-14M ana BY-~14MC BY-~13H

1

2 3

1. Type
2. Operating prinoiple
3. Control systen
4. Maximum power built~up
by hydraulic booster
5. Operating pregsure in
hydreulic system
6. Operating fluid
temperature

connection with airw
oraft bell orank)

60 « 70%
(vith short-tipe rise
to +90°C for 10 min,

after every 2 hours)

1e5 +0.05 mm

Double—soting
Hydro—meohanical
Pollow-—up
4,600 +100 kg with 1,100 +50 kg uth
P-IJO kg/cm P-13O kg/om
85 45 = 135*% xg/om?.

60 ~ 70%
(with short-time rise
to +90°C for 10 min,

7. Working travel of 90 *1 pp “t"; every 2 hours)
operating rod 50 *° am

8. Distributing slide for BYy-14M:
valve travel (min md 2 +0.05 m; ¢ 2 10.05 om

9. Main and duplicate . ror By-mr-r-m
slide valve travel(at 2 2 $0.05 mn

+0.05 mm; for BY-14MC:

1

2 — R R

10. Dead gzone of hydraulic
booster along main
gslide valve travel and

3 at connection with

{1 4 airoraft bell orank

1 ‘ 11. Speed of operating rod
travel without load at
pressure P = 120 -~
140 kg/cm2

12. Operating rod friction

' with hydraulio system

! cut off :

1 13, Main slide valve

friction

14, Effort required for

; ghifting duplicate slide
I ‘ valve (effort required

for overcoming spring
resilience plus duplie-
cate slide valve frio-
tion with main slide
valve. stopped)

Yot more than 0.1 mm

Not leasb than
90 mm/sec.

within not more than 3 BeC.)
Yot more then 0.8 kg

Not less than 15 kg and not over 20 kg (a weight

+he beginning of piston motiop with;n not more
than 3 sec. from extreme positions)

g Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8

Not less - than 100 mm/sec,

Not more than 15 kg (a weight of 15 kg must shift the
operating rod through the whole length of its travel

of 15 ~ 20 kg must shift the slide valve and csuse
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the passage between the operating edge of the left miad)e
collar of the main slide valve and the working edge or the W
inner grooves in the duplicate slide valve and through the
permaneni passage which is formed by the outer &roove on 2
the duplicate slide valve and the inner groove on the siegn | -
The pressure of the working f1luid causes the Piston to p o ' :
to ﬂ’lg right. In its movement the piston foroes the fl\li:" ﬁaymﬂ'l.vmV.Uapressuremb_ydmullbs__yslcm Booster controlled
from the right cavity into the return line along channe] § k ,}",Z;ZF}-’JC_ / - ”7”"‘,’”5""5’"""""'97" 5 o
:hhroufh the permanent passage formed by the inner groove of ‘ el e : | . l:
e sleeve and the outer grgove on the duplicate slide valve N y
and through the nevly oreated bassage between the operating ;
.::ieiof the right middle collar of the main slide valve ang ' 1 A'
b h:x;::froove in the duplicate slide valve, and through . » b
o~ t:eth;:leove and the head, \9«(\ tor
e, e |2
flowa {nto the right cavit e sty e = i 7 -
through the newl ¥ of the oylinder along chamnel § ; e -
ot the ciont Iuazlcz-euted Passage between the working edge ; et
. working eqes of thr: collar of the main slide valve and the 1
and theough 4pr e inner groove of the duplicate slide valve e
on the dustions pernanent passage formed by the outer groove | | )
eleeve, 1o lﬂ.":aui.de valve and +the inner grogve in the ‘
to move to the le::a o the ydreulis f1u1q ocauses the pistm . |
o¥lindor tate ol and to force the fluid from the left ' .
by Feservolr through channel B ‘ "
Srdraulto booster oporation from the _dupl
Yalve 15 11lustrated p n e E -
baeo‘r Jmem;;mﬂ' The main elide valve may ;
Sxtreme posttions, The no.gor e sravel, ineluding the ; .‘
2ain sliae valve are the ¢ tt’m“l by tions of the Juaned | ' .
e ‘:. R88le posgryen, oo POMtions (right or lert) | | »e
T tho matn g)44, ; ) : |
::;::,‘:. Sperstion of :l::';ng:' g the meutral post- ‘
Tea the Operation of th.”“ *11ds valve doee not :
i aain slige valve exoept that | l
' i
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- ive; 2 -aupiicate siide vaive; 8-slecve; 4 ~damper ;5-and §-spring ; §-cylinder ;7-piston; 8-cross-
[ stice n-dnﬂ%r.‘ll-plq; 11-bail vaive; 12~ bell crank; 13 -control rod ; 14 - dolt .
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the shifting of the dupliocate valve requires a greater
and the movement of the operating rod will be slightly

1effort
slowers :

In this case the slide valve travel in toth directions
xill be symmetrical -and both the delivery and drain chernels

will be covered symmetrically.

1¢ the main slide valve gets jammed in one of the
extreme positions, the hydraulic booster control w=ill be
somewhat different. To keep the booster piston icrovable &%
is necessary to apply & certain effort to the control ciicx
e the spring of the duplicate slide valve 13 cozprecaed.
A deviation of the control stick in ore directisn is
accompanied by the increase of the counterzciingc focTte.
Contrary to that, when the control stick zoves iz tke
opposite direction, & certein effort rust te appileld o elov
down 1ts motion, es the spring of tre duplicate siile TEIVE
tends to return to the initial posizicen.
The speed of motion of the ogperatirs
tion is determined by the size of th2 possare wrack if
by the duplicate slide valve, wh
of the operating rod in the opposite
by the size of the passnge opensld dy 1le
These spoeds thorefere can be Jiflerent
- a

sine

sod iz cme 2iTee-
iea g .
exreas The speel af mollir

2emactics if Aptesnlinel

pate £342¢ TSITR.

o A fard WX th

w e

By way of an exaaple let 8 canst
paln nlide valve 1a janmed in dne 87 1he #3Tmned Ross Tome
during hydraulle booster opematisn, if 2 piiBe wAIur
Jumnad in the extreme risht pe#iitdz, e
hydraulfe liquid inte the wothivg sty
e return ef the fluld from e 3OV ety VILL MR
Place s shown tn dlasres 351 (B sy e, W ghe s
Y T e
. Al prtsets

"

ere mpras BT
of the L Timwer e

»111 wove b Ehe lafi, Che maylews &
In thie dnse will ke desersi
umeqrored by the maln 2} A

sl Yy W T BT
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To stop the motion of the pi
sufficient to stop the motion of

that the 8pring tends to ag
ing an effopt of 13 - 16 kg
equal force to the stiok gn order
TY position, '
During operaﬂon of the
slide valve this effory is practie
To ensure rightward motion of
slide valve should be moved to the
Passage formeq by the central
Yalve and the &rooves in the sle

M=oy

8lide valve, 4g a result, the duplicate slide va
8pring 5 will move lefiward t111 4% covers the Permanent
Passages formed by the outer grooves of the du
and the inper grooves of the 8leeve, This will eut out the

the operating fiuiq from the idle
oavity, and the Piston motion v1ill cease. Due to the fact

8une 1ts initia] Position exept.
y 1t 18 necessary to apply an

hydraulie booster from the main
Tecesses on the duplicate slide

eve, and g Passage formed by

1%e of the Passages 2,
o0 the main 114, valve ne 1 4888 formed by the recesses

, : = 2100 01-8 e
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ston to the left 3¢ is
the control etick, The

plicate valve

working cavity of the

to retain 1¢ in the stations.

ally equal to zero.
the Piston, the duplicate
left 111 1t uncovers a

!
f

T &rooves on the duplioate
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main slide valve gets jammed in an utezxd:late

1 e n one of the extreme positions and
L (bet"’ee) maximum speeds of piston motion in one
i :lifferent from those in the other direction.
e & bemsin slide valve get jammed in one of the tton

o s, shifting the control stick in one dimear
e positionei,ffort of 16 - 20 kg multiplied by theii:
il reare aushiﬁ::lm; the control stick in the opposimw:Ly
Pat“’i"hez::i require a counteracting force of approx )
direction

e 1 is
- S:;r::;:c.booater operation with manusl contro

The need of the
See Fig.28).
ted in Diagram V ( o the
111"3;7?3°:tr°1 ar.:fle‘s 1f there is no press:r: S omamts are
N~ 1‘;. system. In this case the control ; ¢ mpited o -
wga‘:te: b;yr the physical effort of thehpi :ystem S eass.
::e :ontrol stick and transmitted thzt-oui e 1o the absence
anual contro
& change-over to the m: er 15 made
of operat:lnz rressure in the hydraulic :::es veanstor of
ossible by a oross-feed valve which en e othar dapending
:he hydraulic liquid from one ocavity to
T
m the piston motion in the oylinder. the oross-teed valve.
’ . V illustrates operation of soane 2o
o ro
Yhen f:i:ax;reasure in the oylinder caviti;s“nde: +he sotion
5 #0.5 kg/on?, oross-feed valve plungerﬁ position. As the
°f-31.’1'1n8 ’ ';11 pove to the Gx":remhleol’eratins f£luid will
t of the hrough the

s to the right, par 1 B¢

::n::nc::v:ut into the reserveir along ehavn
T

£ 1iquid
1 amount o
Ustributing slide valve, and the remainind 80 o e

of the
vill freely flow from the right “ﬂ;’: tward, the operating
When the piston moves lé om the left oavity
;;10 :“:1;“:;. along the same channels Ir
uid w . Llow

to the right cavity.

H
H
i
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As pressure ic fed into one of the éynnder cavity,
the cross-feed plunger, overcoming the spring Teallience
will shir?t to the extreme right rosition, thus disconneoﬂn‘,

" the eylinder cavities and ensuring normal operation or the
hydraulic booster under operating pressure,

3. Description of Design

The BY-134 hydraulic booster 1g shown in Pig,29
{external view) apg F1g.30 (assemby draving),
Hydraulic boosters BY-14) (F1g.31) are oonnected {q

8 by means of eap 15 (Pig.32)

s ik e it |

The same Purpose in hydraulie boosters EY-44if; - (P15.33) 1s
served by end-piece 15 (Pig.JA) which 1s different by its

design frop either the fory or the ear of the hydraulic
boosters mentioned ebove.,

The type By-13y hydraulie boosters differ from the V-l
type boosters by the design

of the head unit, Al1 other units
and parts arg identical witp

the ¢orresponding units and
parts of hydraulye boosters By-10, Therefore, the desorip-
tion o7 the booster Br-13M eonstruction ig confined only
to that of the head unit,

The head of the B¥-13¥ nyaray
Join the Piston with

——— ke ookt <

lic booster serves to
the aircrart con

The heed of the
diatrihnting 8lide va:
8lide valve 4,
shoulder a4 the

booster houses 8leeve 2 (P1g.35) with
1ves: duplicate slide valve 3 and main
Sleeve 2 14 4 hollow bushing with a thrust

18 provigeq Ti8ht end, me outer surface or the sleeve
oy Vith fouy gpyy Tecesses separateq by five
Tectangulay seotion whigp 8coommodate sealing

Tings,

CIA-RDP80T00246A062100120001-8 =

Fig.29. 5Y-13M Booster. fxternal Yiew
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mhe operating f£luid is supplied under pressure to the
;second recess on the right side through the pipe comnection
;fof the delivery line and flows through the radial holes in
,ithe sleeve to the middle recesses of the main or duplicate
‘snde valves for distribution. The extreme left recess
together with the radial and oblique passages in the sleeve
and in the duplicate and main slide valves formspermanent

es through which the operating fluid is returned into

passag
(the first and the

the tank. Bach of the two other recesses
third one on the right side) is connected by radial and

oblique borings with three inner snnular grooves, They serve
perating savities ot the cylinder either

to communicate the o
nding on the

with the delivery line or the return line depe

posttion of the slide valve.
The inner cavity of the sleeve houses duplicate slide

valve 3 whioh is also a hollow bushing. The outer surface of

the duplioate slide valve 18 provided with four angle grooves

and three shaped recesses.
During operation of the hy

duplicate slide valve, the two
nect the return line of the slide valve with the

. through the oblique borings. The middle shaped recess,
ing on the position of the slide valve, conneots the right
or left cavities of the oylinder with the delivery line.
fhe inner surface of the duplicate slide valve has
four annular recesses which are copneoted through the oblique
pessages with the four angle grooves on the outer surfaoe of
the slide valve. These annular recesscss holes and grooves
fora the inlet and outlet passages for the operating fluid
during lvdrauné booster operation from the main elide valve.
fhe outer surface of the anplicate slide valve also has
two annuler grooves of & reotangular seotion for sealing-

rings,.

draulic booster from the
extreme shaped recesses con~
drain line
depend-

L icote s og
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of ého pain slide valve is determined by the size of the
clearance between bushing 43 and 1its hole in head 1.
Hesd 1 is connected with piston 6 with the help of a

thread, The joint is packed by rubber rings with leather

gaskets.
V. TYPE EY-1¥y HYDRAULIC BOOSTERS

. . The given type includes hydraulic boosters BY=1¥ (See
| 7ig.1), BY-1M (Pig.36) and B1-1M-FB (Fig.37). These boocters

arious modifications of the EY-1Y tyre and disver Zren

:oare Vi
ation si-ee. —

one another by certain design elements and install
Hydraulic boosters fy-1 are widely used in varicue
atreraft., Hydraulio boosters -1y, a little moderniced,
are interchangeable with hydraulic boosters BY=-1 ard dizZfer
from the latter by the follcwing features:
1. The threaded joint of the sealirs rui with the
cylinder has been substituted by a lock joint of the ~un
L& breech block type which asllows to remove the cylinder with-
- f{ out disassembling the whole unit.
) 2. The head-to-rod joint has beer altercd;

3, The sealing oup design has been changed and one
packing unit has been divided in two, whiel reduces the
operating rod friction and inmproves the tightoscs of the
operating rod-to-cylinder s14d1n; Joint}

4. The role of the guide tushing in the rysraslic
- B tooster EY=1 s performed by the bocster head wheredd
- H the BY-1¥ type is provided with & special floatine Pushing
: : which improves the tightness of the joint,and prevests the
N ' pooaibility of the distriduting end-piece deing lnmmed guring
asocndly and operation under great loads as well as 1o the
extreme positions of the pistons

Hydrsulic boosters B¥-1¥,

" hydreulic boosters Fy-1y of earlier sortes ty ¥

features:

41{for from

sortes Iy
he following -
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1. Improved anti-corrosive toating,

2, Smaller clearances 1y 8liding Joints,

3. Replacoment of one get of tongued Cups in th,
sliding joint of the operating roq with the eylinder and

Tound seotion,
4. Presence of leathey rings rotecting the Tubbep
seals in sliding Joints,
Wydraulic boosters V-1 are installeq op Mul-17
airorart 1n the reversible,syatem of ailerons control,
Kydraulie boosters BY-1k apg By-1i~pB differ trop By |,
boosters, series J, by the following features;
1. Reinforceq trunniong by which the hydraulie baogter

Fig.37.6Y-141-PB Booster. External View

8 type theresore 4 n and
Operation op By~ . ciog o raette
detaty 4, the subgeqy,




@
-
o
o
o
N
—
Ne)
o)
=
N
[<o]
e
<
(o]
<
N
o
O
T
o
[se]
o
e
&
<
(@)
<
o
7
=
o
=
N
A
o]
N
]
R
{@®
Qo
[0}
Jor
—
(o]
L
kel
(0]
>
o
—_
a
aQ
<
>
aQ
[e]
O
kel
[0]
N
=
c
3]
w
.
=
©
o
£
kel
Q
=
@
1%}
o
[5}
[0
[a]

wma g7 - 2°T

(sxe3s800q GI-H{T—-f9 JIOF peey
U3 JO ODPFS oys wo wwm ¢f
WO} 9IOW 30U PUB HJIOF O
FO 9p¥S oY} uUO WW T W3
oIoW 30u {3x93800q [[T~AT

' xoF wopsysod TaIINeU Y3
JO DTS INYITe WO wm 92)

wm 2¢

- 47 -

290/31 08 ~ 09
ZB0/F% 08 = g ulTA
9% 00T‘T Uey3 SE89T 3ON

mE 6°0 ~ 8°0

(wotaysod

18I3neu sy3 yo 9pts
IOY3TO O wm 92)
wme 26

w37 9¢

wao\wx 6+ 09
2803 09 = &

u3Ta 3 05L
uey3 S66T 30N

dn-nogqTtroda
{eotusygosm~0xply
Sutsove=-9aTqQnocg

o FUTINQTIETO
FO e8I} tmmixeR g

pox Fupjexedo
JO ToARIY BUIAION *f
pox Pupiexedo
JO TeABI} wnupXe] °9
we38Ls OTTNBIPAY

uyp exnsegexd Fupiuvaxedg °¢

Jonod wwuITXOR °f
we3sis [oIuop °¢C
o..nnaoﬂ«...m Furgexedo *2
odfp -t

€

T

9I-7il-Ad pue

ST-£9

wo.ﬁwm.n..uo».odge

I

‘_ Declassified in Part'- Saniﬁzed/ Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8




drivbbnde T IR T

bbb 4 i

o LT T Pt

proved for R?Iease 2012/01/04 : CIA-RDP80T00246A062100120001-8

R

Déclassified in Part - Sanitized Copy Ap

F i : ;
q
!

A
L d

T .Bééld“’sgﬁiﬁc-ﬁa. B
Charaoteristiocs . Fy-1y E¥-1lf and BY--11:1B , -‘
1 ' Y 3 o
1. Type k Double-~acting
2+ Operating principle : Hydro-meohanical
_ 3. Control system Follow-up . .
" 4+ Maxisum power Yot less than Not less than 1,100 kg
; _ 750 g with with P = 80 kg/om®
, P = 60 kz/om? . ' .
Se Operating pressure in 60 +5 kg/om2 - 160 - 80 kg/omz 1 ’
hydraulic system ) ) &
k , 6. laximum travel of 56 13 m 56 *1 mm N
A operating rod - '
7. Working travel of 52 mm 52 mm
_operating rod (26 mm on either (26 mm on eithsr side of
. | side of the neutral | the neutrel position for g
"‘;; . . position) EY~111 bvoosters; not more
« than 19 mm on the side of g
¥ the fork and not more than -
33 mm on the side of the L
. head for EY-114~FB boosters) ;
8, Maximum travel of - 0.8 =~ 0.9 mm 1.2 = 1,3 mm 2
distributing rod
4

W
R

———
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2. Operating Principle

3
Not more than 0.1 mm

/

The hydraulic diagram of operation of this type
boosters differs from the diagram descrided above (See
section ITI) by the system of cross-feedimg both cavities
of the eylinder with the help of floating plungers of the :
petering valve and the vacuum damper of the one-way slide o

3.65 xg

by

valve.
The diagram of hydraulic booster By=-1Y operation is

Not more than 0.65 kg
Quring 4 - 5 years

2 years

Yot more than
300 hours

Ao-10

11lustrated in Fig.38.
Cylinder 1 accommodates operating rod 4 which is provided

with channels supplying the operating fluid to the cylinder
and returning it from the cylinder. .

~ Distributing rod 2 which is housed in the inner cavity
of the operating rod serves for the distribution of the
cperating fluid. It is essentially a slide valve with four
collars. The operating fluid is supplied to the recess
between the middle collars of the slide valve from a pump
which builds up a pressure up to GO kg/cma.

When the distributing rod is in the neutral position,

the middle collars of the slide valve overlap the cylinder
and "6" by 0.2 - 0.3 mm,

3.5 xg
years
Wdraulio boost

0.2 - 0.6 mm
Not less than

70 mun/sec.
Not more than

0.55 xg

Not more than

-Not more than
AT-10
during 4 . 5

12 kg

300 hours®

/
|

2 years

supply and retwrn channels "a"
thus locking the fluid in both cavities of the cylinder.

When the distributing rod moves in onme or the other
direction, the channels become uncovered, which results in
the hydraulic fluid being forced into one of the cavities
of the oylinder and out of the other into the return line.

; Under the hydraulio fluid pressure the operating rod moves
| along the axis of the oylinder snd deflects the controlled

[ 3
g

-

«

L=}

H

§ ;

;3 R { units through leverage.

aft

t in
1ght
1life of

ng rod
&8¢ period
ster and

2vel under losd

T
Oporatlng rod friotion with

hydraulio system oy

I

oster we

Both Ey-1Y and BV-10 hydraulic boosters allow to
from the surfaces of the
d to the control

The guaranteeq service

Operation on aircyr

| overcome heavy loads originating
controlled units by a minor effort applie

5 . stick or control pedals. -
. -

8pare parts as 8slushed by

the Manutacturer

distributing rog

hydraulic booster
+ Guaranteed stora,
of hydreulic boo

Priotion losses in
Operating riuig
15. Guaranteed servioce

Hydraulic be

9. Dead zone
2

210. Speed or operati:

1.
12,
13,
14,

16
booster

e .
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operating rog Parallel to its

uni?
12orm travel or the operating rog

a
hydrauygq boaster wp, I'I
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Ustrateg oPeration of the

n the o
Position (g, ovorotong

81lerony
[
the lett of ;t‘mat

1leron dez
lection),
xtdty mus ). To deflect
® Positigy in

Diagram I. Slide valve in neutral psition. Operating rod (piston)
2 Yion from midale position

3

distrip
to the neuty, uting de‘ice- .
ied toa: poaltion (Diagram III’) z,"lll’l’;%zlll" "|,;‘;,1_ ,‘g)i%‘,/,,,,,,/,//
: he drain oavity of e N A %
.’.ivery line thro T the _\\‘:.“_« 3
Ps the pist ugh the flats //M‘“.‘.“ -
er 1 Piston motqepn, /l,,///////////ﬂ 00
. § provided with = % e ‘%l_,‘- 2 §
in . an emergene AN SA PSS
8 @ norval manua) gopy y NN
MErol 17 thepe Ey///%s
67 NS N\

This purpoge 35

system. Booster controlled
Diagram 1. slide vaive Inleft-hg to the right fluid being
moving to the left from load, feft cavity
1

,
’
Z
Z
5
7
’
’
/
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d
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N =
N ) N
N 27 N
N 9

;. 7.

Tod moves to the rignt

t move to the right or to
the Oylinder,
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ja Position, addsit
] 8%e supplied into

3 the diatributing d

bside the Plston ofl the
8 ensureg g 8mooth
od undap load, g e

ional

the
F of the metering needle

o the right) directyy

evige;
an 111),
of the
flats

al position (Dlagy
the drain cavity
¥V line through tne
he Piston motion,
fded with an emergency
manual control there
tem, Thig burpose is
Operating fluid frop
’ agran Iy) when the

P8 of the hydraulio
Je recesg between the
jungers oocupy the

els whioh connect both

Tubber gegqls,

i::et:eutral Position of

s ¢ valve gover

r :fo:od is motionless
the delive!‘y

{%Peratioy of the
;“1’4 NOves to the right
*tlon). %0 deriect

.,v‘ %0 the Tight or to

the Plstoy ¢

e L e

R e T —

Jiagram II. Slide valve in right-hand pesition. Operating rod (pi
4 4 X . piston)
moving to the ng’/n' !ozwnrd.f load pesition from m/ddygpsz‘tmn

I 2
ok
N 4
7 2= Y
1 bz ;
& [ s
AV NS i /) —— & = o
//-ﬂf’ ?\"”;/7/;"5')","}‘,,,,.,,,,,,/5,! 77 A
N : ; -
=76/ 3 3
2 N ¢ B8N
é £ 6 ~6

Diagram IV. No pressure in hydrautic system. Booster controlled
manually. Operating rod (piston) moving fo the right:fiuid being

Diagram . Stide valve In left-hand position. Operating rod (piston) /
forced from right cavity to teft cavity

moving to the left from load position to neutral position
1 2 3

A
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N 777 X
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iq.38. BY-1Y Hydrauli éoosfer. Operation Diagram
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Remedy

-2 -
: . -7 -
Tr
ouble Cause }\
. R " emed,
7. Hyd Y PSS
boostefyf:::uc (a) Heavy drop (a) &  ~  rrouble Cause
ensure mast 8 to | of pressure in replae ash or e
effort el supply line in su eJ.:’relt filters
. f:b) Excessive (b;’pc;’ei-:ne
ack-
returzr;:::re in at booster wf:::s“"
for whi !
(e) W oh purpose
ing rzng":n seal- | disconnect return 9. Leakage of Wear of sealing
) n piston | hose from hydraulie hydraulic fluid cups or rubber
booster. Place vesse) around piston - |rings
under pipe connec- rod, slide valve
‘tion, inerease or stop (in
mressure in hydraulie excess of limits
booster and check indicated in
1ts operation with paragraph "Opera=
spring feel mechanisn tion and Mainten-
disoonnected. I ance")
hydraulic booster 10. Control Spring feel
operates normally stick stops 1nposi—mechanism out of
! tion other than adjustment

8, Lealoa
ze
through pipe (2) Toose Ting on piston
connestions thread Jotnts con:: )tCheck piee
otions or

Seals .

it

Declassified in Paﬁ .

(®) 1o
aky rubber eylinder nut for

————
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it indicates that
Pressure in return
1line was too high
because of some
defect (clogging or
olamping of pipes,
incorrect connection
of pipes)

() Replace sealing

neutral

broper tightening

TR

moment. If fault
persists, replace
gaskets

(b) Cheok rubber
sealing rings

Beplace set of
oups or sealing rings
on slide valve

pisconnect spring :
feel mechanisny set ) |
controlled elements in

peutral position with

gree control stick-

(or pedals) and inorease
pressure (from auxiliery

unit) in hydrsulic

gysten, after which

connect spring feel

pechaniso to oontrol

lever without temsion-

ing sprinel elininate

spring tension if any




R

8 on
- Temoved). 1f tng 4, the side of the oap (with the cap

Al o fs s e "
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VIII. SCHEDULED M:INTENANCY
1. Soheduled Mairtenanog

of }{ydraulic;. Boosters B-10 and BY-13M
" s et e e .

A. Pre-Flight and Post-Flight Inafeotions:

(a) Check operation of the hydraulic booster with ¢
hydraulic system disconnected and connected by shiftip ::e
control stick two or three times ’ goughm

in both directi
the whole operating range; % o ;
» in case of hydraulic b '
and BY~10M repeat the same cotng 8
by engaging and disenga
! ging ¥ E:
duplicate system. The control stiock must move wifhg o
and-creeping, e

N .
omragiznﬂh;ntattending to hydraulic boosters BY=13!, check
o of the duplicate slide valve after every 10 flyi

urs(but not less than once a fortnight T

. .

bl‘Mket) afd:a:;::ka::achmznt of the hydrauliec booster to the
. ¢ Tods and pipe lines £
nection to the hydraulic booster, o Feliehte con

erks

Bu After )
i sine _.Lzzgﬂ_aéilxlauem.e;.eﬁsr_&szxim__n_tm
12 Mzerart To ¥ot r1gm:
(=) Carry out seh
(b) Make sure
Flay in hinge Joint
hnlding up the uppe
Talve along 1ts gy

eduled maintenance within the scope of

~flight inspecti ons.

t

ah:: :here 18 no increase of longitudinal i

r parthe 4istributing rod. With this purpest) |
of the bell orank, move the slide i

int 14 sound, motion of the slide valve

Should the clearance be too

pair shop,

Bounted in fluid supply pipe oon-
h in olean non-ethylated gasolist: E

large, send tpe WLt to g pe
(0) Remove the £11ters

\ :b- -
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In case of ologged filters, remove the hydrsulic booster

1 rom the airorafi and thoroughly wipe it with a oloth slightly

goistencd in non-ethylated gasoline., Disassemble the dis-
iributing device, for which purpose, in case of B-10 boosters,
aisconnect  the hinge unit from the slide valve, remove the
plug from the damper unit, remove the slide valve body and
take out the -alide valve., Uhen dealing with Fy-105 and BY-10M
hydraulic boosters, disassemble in addition automatic delivery
and drain valves. In Yboosters EY-134 remove the main and
duplicate slide valves, take off rubber rings, wash then
thoroughly with clean non-ethylated gasoline, dry and wipe
wiih chamois, Examine the middle collars of the slide valve;
the collars must be free of notches and soratches. Hinge
joints must ensure free turning of parts.

I¢ no defects are evidemced, coat the washed parts with

ng fluid and reinstell them in position. If inner

the t1
then inated, send the

cavities of slide valve units are contam

- hydraulic booster to a repair shop for complete disassembly
! of the head unit and the power cylinder.

assembly of hydraulic boosters
4 out in closed premises on &
paraffine papers . -
) is not flown, pump

draulia booster using

Hotes: 1. Disassembly and
ghould be carrie
clean table covered with
1f the plane (helicopter

fluid through the iy
:1):: airoraft pump or &8 ground installation after

every 10 days, for whioch purpose build up v:rk-
ing pressure and shift the ocontrol stick no
Jess ihan 5 - 10 times throughout the entire

operating range.
ths
C. After Every 100 Flying Hours_op after Every 6 Mon

if Atroraft Is Not Plown:

« {a) Carry out the operations e

2

R}

scribed for 25 howr main-

o s




il
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(b) Drain the operating

and 21} the hydraulic system,
" (¢) Thoroughly wash the
lines with filtered operating
system with fresh filfered fluid,
caseg, the hydraulic fluid must be

fluid from the
disconnect Pipe

] . 25 +5 Plying Hours:
hydraulie Tesery,) C. After Bvery 25 &
8 and hogeyq, y ~f1ight and post-flight inspections.

t pre
1. Carry out I hydraulic booster znd the

2. Examine attachment of the
control linkage.

3, Cheok the hy
(in case of boosters

I¢ any faults are

Titeere oo draulic booster head oover for condition
-1, BY-1Y, BY-14, BY-18-FB). .
evidenced, remove the cover and chec
after which reinstall the

: uled Matntenance o
22802 of Hydraulic Boosters By-1y. anliness,

-

\

A Pre

SXecPlight Inspection

Position,

Build up working pressure in
e control stic

The control ‘stick must
derks, Check visuall
return from the extr

the hydraulic systen
and
k in various directions several timss,

move smoothly, without creeping and
Y the control stick for uniform speed of
eme right ang ;lert positions to the middle

2. Check operatio

n of ¢
Purpose disconnect the he cross-feed systen,

- pipe conreotio

4t thoroughly for cle

cover in poaiti’on.

"~ 4. Remove the silk an

hydreulic system end the screen

#1uid supply pipe oconnections; -

them in clead pon-ethylated gaso . -
¢ the screen filters installed in the o

. cortaminated, renove the hydrau.

e ot t the aistribvuting slide

¢, take cw
1icate slide valve in oase of

a felt filters installed in the
filters {nstalled in the
examine the £11ters and wesh

booster from the aircraf

for which valve unit (also the dup amine and, if
o0ckpit by means of g e:::ster hydraulic system from the voosters BY-13M, F¥-14H and 53-14zfi'com:§ete stripping
stick 1n the sage a and repeat movements of the control contamination 18 avidenced, carTy drain operating £1uid

Smoothly

Bote:

without excessiv
e eff
eross-feed 8ystem with the k;

be evidenced by a dirfiont

If the cross-teeq

rections. The control stick must move
ort. Faulty operation of the

ydraulic booster disoonnected will
motion of the control stick.

8;
several motions of ystem cannot be set right after

hydrauiie booster

the control stick, dismantle the
and send 1t to g repair shop.

B. Poat-Pth Inspgction

5 times,

fluig 25

Declassified in

L. Turn the map ¢

11t
€T of the hydraulge gysten 3 or

2. Cheok ¢’ akag
o 0 8%¢ that there 15 o e
er the hydra, ;o e st

ulic booster panel,

Part

"

- Sanitized 6opy Approved for Release 2 276;1‘A/

4¢ boostoer;
d the hydraulic systenm, wash the
V4 £1uid and £411 in fresh

and washing of the hydraul
srom the hydraulic tank an
hydraulic system with operatin

fluid. . i
Upon oompleting assembly,

cheok the hydraulic vooster

for:
external tightnessi
:. suotion force whioh should be no

tor boosters B¥-1, Fy-17, . o5
than 250 em” for BY-138 a.;d -148 ( ’
and EY-14 haye no suction)i

3. uniforn speed of motion of the ©

either direction;

¢ less than 400 grame
and not less
BY—B, BY-130

pereting Tod 18




-78 -

4. inner leaks '
ge with the piston in
neutral
pasition

(not more than 110 3
0 cm’/min. for b
. oost
ers By-1, K- '

Ey-1l, BY-16-PB, and not more than 600 on3/m

b
vosters). 0. for otpe,

Notes: 1.

Notes f;::::e::h and assembly of hydraulic p,
ot ta:::ried out in c].onedpremi.sesD:stm
tortonin covered with organic glasg "

2. If the airer tinypla“‘ ,
throun o :1; 1s not flown, pump the fluig
iy m_mp orya aulic boosters from the ajy.
ety o T ground installation arter
vk pre: » for which purpose build uwp
s tha:u:e and shift the oontrol stick
énnre' oonatt - 10 times throughout the

3. In case of derng Tio ue '
o ot Ch::i.i: boosters EV-13M, BY-14i
o peration of th
aﬁ:: ::::; :ﬁ:er every 10 flying :":::12::“
o o mgo :aya if the plane 1s not flom).
wotza ot 4 e jam the main elide valve by
the sontre 'n:)k&nd yoke and keep on moving

& portod of 4ok to extreme position within
o detTeos oo i minutes. The effort required
nay o prestor 1;ont:ml stick in one direction

b W priatng 1:helflan in the other direction.
nmkmww‘cuc‘m‘;:yo.iraul10.! systiem, do not
flutd v b ances mix the used operating

Replacement o . .
Hydracioy boutOf the operating fluid in
er systems should be carried

| out in persoq
8
Instructions, | 0ed by sppropriate

E- ireatment

. service 11
senufacturer for some reason O

to be placed for long

t igner ©

,Release 201201/04 : CIA-RDP80T00246A062100120001-8
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CORROSION-PREVERTIVE TREATMENT AND STORAGE

Ix-l
OF HYDRAULIC BOOSTERS

Hydraulio boosters are subﬁ;:ted to oorrosion—peventive‘
when they are removed from airoraft before their

fe has expired, when they are returned to the
r other and also when they are

_term storage in a depot.
on-preventive treatment are bdoth the
surfaces of the hydraulic booster.
tive compound, cheok
for corrosion

Subject to oorrosi
avities and external
Before applying the ocorrosion-preven

the hydraulic booster by external inspeotion
4 and damaged anti-pon-osive coating. -

1. gggosion-l’reventive freatment of Immer Cavities
1. P11l the inner cavity of the hydreulio ‘booster with
clean operating fluid AMI-10; the procedure should be per-
formed on a special at_and used for corroaion—praventive
¥

treatment.
2, Pit caps on the return snd delivery pire connections.
Note: The operating #1uid ANTV10 which 18 used for
£411ing the inner oavities of hydraulic boosters
should be brought “$o the stand 1n the Kanufaoturer's
vessels provided with seals.
2 WMWL;
hydraulic heosters

3. Corrosior-preventive treatment of
‘ pecial room pot later tham & hours

' should be carried out in & B
: from the aircraft.
with a clean

in the air ti11

after the booster is removed

8, Wipe oarefully the hydraulio booster
oloth moistened in gasol
the smell of gasoline 18

ine F-70 and &ry it
no. longer felt.




o

- 80 -
€4

5. Uhen dealing with hydrau V
move the cylinder to the e::remelli):s:::::“: gy wa'
plece. In hydraulio boosters BY-10F and ,BJ-Ta’rds i
::::s::ry to mask the paint-coated pipes to m?:;eu o
,Msxea ’ et; :r::::n;preventive compound.,
sion-
from ;he after oompleg:;e:;:v:r:::::::d et be removea
« Apply the corr - o
The first layer should"::o:pg:::n:ue oot
in petrolatum heated to a te e ey
then there in the course of:
‘3 - 5 minutes .,,,.... for
3 - 5 minutes tesssess for
4 ~ 6 minutes essessss for

¢t thep
If pipes are not

pound in two layel's,

mperature of 70 - 80°C ang keeping

boosters EY-10, BY~10B, By-104;
. ’
e BY-54,5v-84,BY-131
Having cooled th -141 and BY-14HC boosters
the second layer of a:tivdra“uc booster to 25 - 35°%, apply
d1p th ccorrosive compound.
655 n:d b:oster into another bath with petrol :th s
mmediately Temove it from the bath Bhum et 99 -

- Let the excess
place the compound trickle down )
pet“latmh::::ulic booster on paraffine pap;ra:::r ;;11 iy
or the co ing to oool down. This done allow the
. TTOsion-preventive con » remove the masking
oosters BY~-10F BY-104 po

Hote:Whena
PPlying the ¢ orrosion-preventive com 4 keep
pound,

inner cavities
of the boost
8gainst petrolatum ang 8380;:;“11 protected

8. ¥rap the ny

draulic b
pa; 008t
porgand Place them in carap N :rs in 2 layers of paraffine
+ Paraffine ‘the oases.

[.1:
oousisting of 80 per %88 by plaoing them into a compound
oent of paraffine ang 2¢
emperature of 70 . 80% per oent of

ng hydraulic boosters |

voosters EY-1F, BY-1M, Gy-liep;!|
]

und from the pipes of hydraulic §

e qow

P Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80TOO246A06210012000#8

fote

il.
papeT

12. Remove the corrosion-pre
the boosters in aixror
temperature of 70 - 80

course of3
7 - 12 minutes c.ecovete

- 1putes ceseecese
9 ~ 14 mnin A o R10;

- 81 ~

A1l the boxes and packing materials for hydraulic
s must comply with appropriate Specifica-

o

booster

tions.
During the w:eyaration for cmosion—weventive

treatment and in the process of the treatment do

not take ‘boosters by unprotected hands. Use should

be made of oclean Jmitted or cotton gloves) or

paraffine papere.
3, Bemoval from Storage

Unpack the hydraulio booster and remove the wrapping

ventive conpound by placing

former oil heated to &

aft or trans:
hem in the oil in the

Oc and keeping &

for boosters By-1¥3. :
for boosters EY-105, By-10M

for boosters By~5, BY-8,

10 - 15 minutes .ceeoec o o, F9-14

Yipe the booster
with gasoline B-70.
heated to & temperature of ]
0.5 - 1 minute.

13. Wipe the hydraw
clean oloth.

Note:

and BY-14M4C . .
with a plece of clean oloth moistex;;d
Wash the bvooster head in £1uid A~
70 - 80%C in the course of

110 booster ary with a piece of soft v
oorx‘osion—prqvenﬂve oompound
int
from the oylinder husbins-to—oynm:;r ::a ek,
' surfaoes of bydnuno poostere Y- B roster
ing the poosters, keeP e
px’otooted against gssoline

Do iot remove the

e e,

CIA-RDP80T00246A062100120001-8
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14, m'.m' AMT-10 f1luid from the inner ocavity o the
booster, |

4. Storage of Hydraulic Boosters in Depots

15. Hydraulic boosters should be kept {n aAfr Force

and in the Consumer's store rooms in the Manufaoturerss
packaging. .

16. The store premises must be heated ang well ventilaty, N

cent may be tolerated.

The air temperature must be within the range of +1¢0°
te +35°C. Sharp fluctuations of the ambient tenm
2ir humidity are not permissible,

17, The store Premises must be
8hops and Protected against t
vapours angd £ases whi
of chemioals, acids
Toom with hydraulie

perature and

separated from production
he penetration of various

ch are- likely to cause corrosion. Storage
» alkalis ang storage batteries in one
boosters is not Permissible.

of the atore Toom must be provided with

huver; Or soreens tq mrotect hydraulie boosters from the
action of direot sup Tays.

19, Storage of hydrau

depots
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— . i | |
"UaTPmDTX A
Spécification ‘0f type EYy-10 nidraulio boostw
5 183-10 B-iG  end ‘ %):;?:%or ?022%:'1'
; ' Descriptior booster | BY-10M | ot
ke To. ] serip j ot Yonoter wmits| uni
43 { 1 5 ‘ 5 6
1| 2 | 3 - '. 1 020
1 \P‘.eton walt ' \1:02-0 " 102-0 ?103'0 ‘ o ‘ ;
2 llieat woit | TQ3-0 . (J)Ioii-om’-ms 03. Y K(B- }
3 |hHyareulic vooster [ Lo '
I | 105-04n EY-10M A '
4 \ for (unit) \ - - noi—-o o S
5 rork wnit - - 06-0 ‘
6 :hcad sudeurit { 110G=0 Ro6~-0 ﬂ(ﬁrﬂ X > -
7 | ivtoretic delivery \ - 207-0 fj.
velve - - ?
Autometic drsin valve! - 108~0 0 ..:
rlurger wit - - %g?e nooa—Mo 3
10 yipe connectior untt - . -
11 | Lell crank wnit LO-~0 10%-0 1109-(()) Ié09"010~o
1R ‘ Slide velve unit 1310-0 - K10=0 n10- 10
13 t" ndnge woit -G mni=0 111}-0 o0
! w | ¥idtes £1:~0 1120 , nig—_g ﬁfé—o ,
.i ‘ : 15 | boty sub—unit 4160 N13-0 )i}
{ -
AY
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|

, 1 . - - :
. p I 2 ‘I 3 R 5 P i
o 16 [Slide valve unit : ! B '
y 17 [ma ptece untt ﬁg’:g ’ 5145‘_'3 N14~0 n14~0 ;
1 it i |BE IRm | ome
y1linder nut wrench IZ0=0 120-0 _ By-10635
21 | Assembly cones 1(21.0 21-0 [i20~0 I20~0
22 | Hydraulio booster , ~ A21-0 A21-0
sasenbly roo-
23 | Hydraulio booster 0 A00-0 1oo~0 ¥00~0
overall drawing - . _
roz-o 7010 mo1-0 [ Ko1-o |
S -
=peciiication of type Wml0 iyeraulio booster parts :
. ' 4
E . . i :
1 No. Desoription ' bY¥-=10,By-108 BY-5A BY- | .
i ' end 5Y-10M booster part | boostgﬁ part -
T booster parts !
2 N
1 |Locking ' 2 4 . [ 5
olmut 100-2 A00-1 t L00~1
3 {Cylinder Too-g A00-2 L00~2
b e i e | o
T mut ' ZOO-5 noo-s . 00
1 2 3 4 \ S 3 “)
100-6 | mnoo-6 b -
; 6 |Sealing ring ll}gg-g - n0o-"7 - 3
k 7 | Gealing ring 100-8 100-8 . 7100-8 g
', 8 Sealing ring 1_‘00.9 ; noo_e noo—e y. ‘
5 (e oo | dow | xele b
1 11 |7ing | fioo-11 o1 RO
' T00-12 - :
; 12 {PFork .
I3 |piston igpé.i: ‘ Irllgi:ll.z | Kﬂf-ls._
14 | Distridbutor v 702-17 . noz-17 . 102-17- '
15 |Sealing ring - 1n02-18 1n02-18 ]
16 |swring 1102-19 1102-19 .
1?7 {Plug : 03-20 7103~20 503-20
! 18 |Shackle i o 05=21
- 19 |Sealing ring Ri03~21 10321 .
103~22 n03-22 . R03-22
20 iNut ‘
21 |vasher ‘ ‘ L03~23 503-23 11833:22
i 22 |Bolt . L : 103~24 03-24 X
| 23 |Castle mut = ' R03-25 1i03-25 203-25
: B! 24 |washer , : A03-26 A03~26 R05-26
' 25 |Washer . 103~27 03-27 R03-27
26 |Bolt v 103-28 10s-28 703~-28
27 |Bushing o A08-29 110329 103~29
28 |Bolt g 7103~30 103~30 . 1103‘30.

Declassmed in Part__ ‘Sanitized Copy Approved for Release 2012/01/04 : CIA- RDP8OT00246A062100120001 8 (.
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adl 1l

]’ ~
1 ! z 3 4 s
29 | Bushing b {0}
E - R03-21 3-3
30 | o1t Rog-22 Fox-s Zos-98
31 | Mut n103-33 L03~33 7103-33
J2 | Bolt 103~34 n03~34 Z03-34
33 | Yetering valve plunger Z03-35 Z203-35 03~85
:; Plunger J03~36 Z03~36 703~-36
Gasket ' R03-37 A03-87 J08-37
;: Letering valve apring R03-38 J03-38 J03-38
e :i:ﬁ » J03=-32 R03-39 J03-39
A03-40 J03=-40
39 | Pipe connection L03-41 ' A0
40.] Casket . "
[03-42 J03~-42
41
o §;uiz¢;;r J03-43 R03~43 ll@xgg-:s
83 | Fort ping 51108-43 H03~-44 B03-44
44 | Sealing ring H03-46 A05-45 2[&3:4465
la: Pipe connection D03~-47 ﬁgg:g 1[03.4
4 Smring - ’
| o s wh | Ae | me
" ‘wivel nipple _ T'03~51 T'03~51 Pos.fo
4 Pipe for hydraulic J04~55 Tos-51
) ) boostexr BY-108 ) -
Q ‘ so \ Pipe far hydreulio. Z04-56 - ' }
| boantor EBY-10M . j

Ll O L e e < )

|

Declassified in Part - S

anitized Copy Approved for Release 2012/01/04 - CIA-RDP80T00246A062100120001-8 _ /
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5 1 2
51 | Bar
52 | Fork
%3 | Pushing
st | Head
5% | Sleeve ‘
€6 | Sleove o .
€7 | Technologiosl plug 5366.34 noe_ssos-s4 it
aling ring pil
AL S -
~ochnologzioal plug - "
:2 Senling ring LOG=67 R06~67 11“;-67 ?
62 | 1elivery slide volve 107-=70 : -
J: ¢3 | ripo comnection 1o7=171 - :
| 66 | swivel nipple 107-72 - -
€Y iipo conncotion 107-73 -
66 serew 107-14 - -
67 | Canket no;?:??g - -
b | o1 1;11()’?—77 - -
69 | 3leevs - :
90 | elivery valve bdody no'z-?g | oene i
n Munge? - no-re -
12 ~eotnologionl plug \ nor-80 -
Senling r;ne, ‘
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Decla

|l

1 2 - ; :
74 | Drain valve body 10882 .
76 | oo 108-83 . -
7y | orine 1i08-84 - -
77 | Drain slide valve 108~85 - -
78 | Pipe connection - " -
79 | Plug - 1l0s-87 1108-87
80 | Bell orank 1108-88  nos-88
81 | Bushing R09-90 1109-90 109~90
84 | Coupling L~ I11~97 T11-87
86 [ Fork L11-99 711-99 T11-89
87 | Pilter freme . ; A11-100 1111-100 TL1-100
88 | Slide valve body ) i A12-104 N12~-104 112-104
89 | Sleeve , 2112' igz I13-107 ! 107
01 | peper Pody - 113-108 113-108
f A13~-109
91} Pin ; 15110 I19~109 115109
92 | Screw ! org I113-110 113~110 |
93 | S11de valve 111 L13-111 © Iis-111
94 | Sealing ring _ 111:.-115 M14~115 N14~115
Yeeane 'gis-i;g Al4-116 I14~116
Needl. n15~120
edle 716-1238 I16~128 A 11111165:11::
3 4 \ 5
‘ 16~ 24 N16~124
Sealing Ting 716-124 116-1 \ |
‘98 | Plug J16-125 A16-125 7116-125
Erecting tools
99 | Wrenoh body ) 120~-130 N20-130 7120-130
100 | Pin 7120-131 1120-181 7120131
101 | Assembly cone 7121~133 21~133 K%;:ig%
102 | Cap for adjusting slide 700~135 120-135 Jivid
valve ' "
Parts used for other assemblies
- -10474
103 | Ring BY-1047A BY-1047A -1
104 | Loclmut 1 BY-10574 BY-1057A BY-1057
105 | Sealing ring EY-10539b BY-1059B BY-1059B
106 | Glend BY-1061Y BY-1061Y BY~-1061Y
107 | Sealing ring By-1062 . BY-1062B B?-I%ZB
108 | Scireen ' BY-1072 BY-1072 By-1072
109 | Locking BYy-1092 - -
110 { Locking - EY-193 BYy-193
111 | Rod assembly cone BY-1098 By-1098 BY-1098
112 | Bold BY-109S BY-1099 BV-1099
113 | Pin BY-1524A BY-1524A ‘B?f-lﬁ?.&k
114 | Spring ring - 406~-022A 408-022A

e
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) — il Fre e " TR R

1

1 ‘ 2 3 ! 4 5
Standard gparia
115 |Cotter pin JAxl5_ ixl.3 -
State Standard|{State Standara
TOCT 397-54 TOCT 397-54
116 | Cotter pin 1.5x12 ; 1.5x12
State Standard|State Standard -
"TOCT 397-54 | TOCT 39754
117 | Cotter pin . 1.5x20 1.5x20
State Standard [ State Stan -
‘ v T'0CT397-54 TOCT 39?—5‘:1.(l
118 | Union nut 10454~-5-4 -
119 | Nipple 1046A=54 -
120 | Ball bearing . 98077 98077 . 98077
121 | Hinge bearing IM=-5 M5 .
122 | Be11 1/8" 1/8" ui%? ‘
State Standard State Standard {State '
TOCT 3720254 TOCT 3722-54 | Toom 3996o55"
123 | Ball - 3/8n 3/8"
: State Standard |St :
I'OCT 3722-54 rggf g;:ggggfd
124 | Ball bearing - '3 No.1202 ) :

‘ 1 = 70C
ire - Statg gtlggard State Standard
125 Lo::inelwm ' TOCT 792-41 | TOCT 792-41
Re
2x12
2x12

, 126 | Cotter pin Stendard | Stete Standard
; SFSS{ 397-54 TOCT 397-5%

| ‘ ‘ | appmroIX 2
: cpecific ation of type BV= draulic booster units

Spec
z e By-148 . | BV-lAIC .
!o.\ Desoription \l bogteji-sx'\‘mm vooster unit ! booste:

1 2 - ‘l 3 l | By~13030M
J 1 |Distributor tushing | 53-11%%34%1;"; 1‘ ?}:ﬁ%i%ﬁl  FY-1404041
> - e - 3
2 |pistrivuter untt 3050t By-14050M1 | BY-14050u1

3 {piston unit _ P . - -

& |pork unit el " BY-5600H 5Y-56001C
S ‘E&‘l‘ unit - - -

6 !Pnd-plece unit . BY~-13080H BY-13080H

«13080% . -

7 |Donpe unit g-mosom Ey~1409041 B igggg:l
g8 |rlunger unit EY~-132301 By-13230U BY- :
9 Nlug unit . .

L -

o

A—aso

-CG.'.
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- 46 -

3 & 5
10 |Head unit BY~36200 BYy-86200 BY¥~36200
11 [Duplicate slide valve J BY-36010 By-36010 BY-36010
unit B
12 [S1ide valve unit By-38020 BY~-36020 EY~36020
13 [Sleeve unit By-36030 By=36030 By-36030
14 [Head sub-unit By-36070 B¥=36070 BY-36070
15 |Plug unit BY-36080 BY-36080 EY-36080
16 [Pipe connection uwait BY-8700B BY-8700B BY-3700p
17 |Shackle unit :  BY=~5360D By=-5360D By-536CDn
18 |Fi1ter unit | n12-o0 1120 1120
19 |Asesembly cones ' A21=0 A21=0 121-0
20 {Seal unit B¥-10635 BY-10638 By-1063B
- 21 |Hydraulic booster BY-13000M2 By-14000#11 bi=14000MC
assembly drawing
22 |Hydrsulic booster By-13100M By-14100Y . BU~14100MC
overall drawing '
SE. oification of type BY=18}{ hydraulic booster parts
' To Description et L part bodLrertihart vodBteitte
L -1 2 3 4 | s
1 stributor BEY-13017M1 BY-14017M1 BY~1401 7M1
. 2 41 eton BY-18018M1 BY-14018M1 . -48"“
; 3 4 1 >
: 1 2 , \ Ey-13022%
; 5 [ rrme m’iﬁ%ﬁ@ﬁ g—iggazg!f; BY~13029M
By- -
b | nasbar Bopten | Dol | -G
5 | Sealing ring 5-13032H BY-13032H g‘m o
; ¢ | Bushing ting | 5v-1308 B¥-13033l BY-130343
1 - 7 | ¥asher, adjus i By-13034M BY~18034i - s
g 8 | Pelt Ting E¥-13035H BY~-13035 ISY-lBO&"»Gl‘l
i 9 | Seeling Ting . EY-130363 BY-130361 iy oo
11 | Gasket EY-13038} BY-130384 By-13 u ‘lo
12 | Looking \ BY-13048Y BY-~130434 BY-lsgﬁu 2
.13 ! casket | py-130444 BY=-130441 By-13 o '
14 | casket \ EY-18051% BY=~14051H Ey-14051
15 | Gasket - -
‘ . -13071M
e 16 | Pork g-s,azom BY-13201H H-lazgéﬁ
L 18 | Viasher EY-1323111 BY-13231M Bb'—lszgéu _
19 | cover Ey-18250A BYy-14250 BY-142
20 | Cylinder bushing Ey-132514 - .-
21 | Cylinder mut E¥-13254A BY-14254 BY=14254C
22 | Cylinder BY~13411 BYV-13411 BY-13411
23 | Swivel nipple BY-13415 BY-13415 BY-13415
24 | Swivel nipple EY-14002 EY-14002 BY-14002
25 | Key '

ey Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8
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: 2 : I 3 4 5
26 [Looking R
27 [m 5y-14003 K~14008 EV~14008
nger BYy-14021 a0
28 [Spri. By-14021 BY-14021
pring ring EY-14028 5/-14023 o
29 |Pipe connection By-14025 Ey-14023 -
30 [Washer, adjusting EY~-14027 B-V-140§5 By-14025
31 {Sealing ring EV-14029 BY-14027 y  BI-14027
32 | Distunce bushing R g‘;:ggg BY=14029
33 |Head boay EY~860014 EY~B5001 -
34 | Duplicate s1ide valve BY~86002 ‘ 5¥y-360014
35 | S1ide valve F¥-86003 BYy-36002 By‘360020
36 [ Sieeve BY-~36004 g" Sgggs : EY-36003 .
37 -36004 -
38 ::::1::5 ' By-86005 BYy~36005 DYoo &
e valve spring - EY-86006 EY~86006 BYy-8600S .
40 Nuzg bY-36007 By-aZoov BY~86006
41 | wash BY-86008 By-36008 BY-=36007
a - -
42| Bot bomnr e BY-36009 E7-35005 BY-86008
ell orank, right By~ BY-86009
43| Be ¥-86012 B¥-360
. 1 orank, left BY-86013 5 12  BY=-36012
44 | Bushing Y- ¥-36013 BY-36018
45| Balt 36014 BY-36014
E¥-36015 ly BY-86014C
46| Shackle . BY-8e010 36015 5Y~36015
| e 5¥-86016 B¥-86016
- 48| Boceuntri BY¥-36019 BY-36019
15| pooont © bolt gy—ssom BY-36021 g:sseegém
y—38071 BY~8G071 BY-seomt
1 2 3 4 “ 5
50 { Locknut :lég&i 110(_3-2 110.(_)‘2
51 | Sealing ring _
52 | Sealing ring L00-8 J00-8 K00~8
53 | Sealing ring . 100-9 100-9 100-9
'»1 54 | Fut 7100-224 7I00-228 7100-224
55 | Hasher 105-234 - 7103-234 7103-23A ,
; 56 | Washer . T03-26 %03-26 103-26 ]
57 | Bo1t | Eos-82 103-32 703-82 1
- 58 | Nut | 70333 03-33 103-33
59 | Gasket | L03-42 L03~42 RQ3~42 '
60 | Pilter frame bome-104 T12-104 I12~104 .
61 | Sealing ring i - L14-116 1}(1)2:;16 g(l)«(i;;m . :
62 | Locknut ! - i
o | Senttng rine - o7 H00-7
3 S i 1 - K
E 2‘; s::ii:; :1:2 i mo7-8L ne7-81 no7~81
3 66 | Plug - | nos-ss8 [03-88 1108-88
“22'1; 67 | PApe connection " BY~87435 ;; g;issfx By-87435 .
. 69 | Rod exd-plece | - - BV"56450
\ 70 | Bolt | py-s102p By-5102D BY-51020 -
71 | Bushing | my-si0a0 EY-51030 EY-51030
72 lcastle mut | By-51060 BY-51060 BY-51060

;A.
,*;
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1 2 3 g 4 5
73 | Daaper boty 1 BY-53220 - | Bv-s3220 BY-~58220
;;; Vasher | BY-53231 | BY-53230 | BY-5323D
Plug BY-5338p i 57/=-33380 - ‘BY¥-33380
76 | Shaokle { FY-5361D, | BY-5361% BY-535
7?7 [Loolmut l, By-1057 } - e
78 | Seal £ ' 0
vo | eat ' B/~1059 ; By-1059 B-105¢2
i E¥=1061 | By-1061 BY=1061
80 |Filter soreen ” By-1072 ’ Br-1072 Br-1072
81 [pin i ' 1490
By-1490 DU=- 1
82 | Bushing i BY-1528 7 -{490 e
:2 :f:;ng ;HPI-QMZI AlP1-9417 'MIP1-941,7I |
f~4055 ' BY=~4055 " BY-405
:65 Spring ring 406-022 406-02¢ P
Sealing ring ! PAI~6864 ’ 406-czz
87 | Sealing ring By . - .
. 15-434 BV15-48 y
88 | s :
o S::i.;.nn: :i:z BV15-4454 BY15~445A giss:ﬁ;\
% | Semrtns oa _II01~1142 fIC1-1142 nci-1142
01 | sony g ring NIC1-1382 lICi-1382 NIC1~1382
gg ring EBY-21265 B7-~21265 B'J'-2126;
: Erecting tools ’
92 | Rod essembly cone - BY-1098 - :
Y i -t0ve £y-s0s8

\ K

-41 - Declassified in Part - Sanitize

1 2 3 4 5
94 |Assembly cone A21-133 I21-133 KZl:lBS
95 |Cylinder nut wrench’ By=-13045 - )
. 96 |Insert for wrench - BY=14045 BY-14045
97 {Clanmp BY134-001 BY13M-001 BY134-001
98 - | Sorew By13~002 BY13-002 BY13~-002
99 | Limiter By 131003 BY13M=-003 BYlSH-OOS'
| Standard parts
100 | Ball bearing , 980077 980077 980077
101 | Hinge bearing fN-12 - FState standard‘ -
' POCT 3635-54
102 | Hinge bearing Ii~G State Standard State Standard | State Standard
TOCT 3636~54 TOCT 3636-54 TOCT 3636~54
dia.3£8' dia.3[8" dia.gza“
103 | Ball . Py
tandard State Standard State Stan
SI?C&;(;‘;'JTe g??ﬁ-sa TOCT 3722-54 TOCT 3722-54
1 die.3.969 d12.3.,969 dia.3.969
104 | Ba py
Standard State Standard State Stan .
si:hgg're §‘.}222r5a r(?c're 3722-54 TOCT 3722-54
o State Standard State Standard State Standard
105 | Cottex pin TOCT_397-54 ToeT 397-54 | TOCT 397-54
1x12 1x12 1x12

d Copy Approved fbr Release 2012/01/04 : CIA-RDP80T00246A062100120001-8
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SR

T
b} ‘1 1" 3 ' S o
106 [Cotter pin J"'a'tc Standope l | 5
dtate Standere | Stets Stand ' :
DOCT_397-54 | _poge 9'39*~57d oo S;:nmd'
- ‘Couer 1 ;-5;12 ’ 1.5x22 1.5x12 =24
y ! rin State Standard’ ’ State Standard | State Stand
’. . an d
| ;‘OST 39 1-5& i _TIoCT 397=54 T'0CT 291—-5:?
v | +5x20 I 1.5x20 1.5
108 ’Cotter pin ! ) .A o
- State Standarad Stete
. St Standard
1 | , _;'Qc:;n i:?-sa LOCT 397-54_
0% Rivet i 5 o
i 2008A50~1., 6 ;
" lse i o 20N8A50~-1.6
u; ’m:l 2008 idhe “4 | 2008450w1,6wy !
j k'ing wire, dia.l mm 1l = 700 mm le 700 m ;{9301 §
= 700 mm
] 1
Specifisati . J a ’
~ Spe on of _.txge DY-13 - hydraulic booster units . ’
Fo. Description EY-1y ,
BY-14
| - ‘ booster part booetéz’:' part { bogiﬁfgn ;
3 5 |
4 { :
5 :
P;ston sub-unit - ;
Treaon mub- g_i;ggﬁ . g—llOOB BYy-1100F
-12008

—_—
- BY- 1M i - DY-1L-PB
Fo. ; Description boggtg part boogter part | booster part
1 2 i 3 4 i 5
3 |Yoke wait \ EY-14007  BY-14009 g‘ﬁgx
4 |Slide velve wait ¢ FB¥=15008 By~ 1500 E!:15661-'
| 5 |clide valve sub-unit , LY-1566B | E¥-15664 -1sest
6 |Bné piece umit ! By-15108 | BY-15108 BY-1:
7 | BEnd piece unit ‘ BY-1600Y - i
e 1‘orkpun1t ‘ - : BY-1600H By-1600i.
9 !shackle unit | G7~1700 | BY=-1700 BY~-1700 '
: 10 | Eead unit | Ly=1800 BY=~1800 B‘Y'-IBOO |
1: 11 |Ltak weit Popy-1500 | 5Y=1900 51900 5.
4 | 12 |sesl untt LY=10635 BY=10635 BY~10635 - .
13 . Filter 5Y=-1070 By~ 1070 Ba(—xgvggy
14 | Cylinder bushing Ly=1089 By=~1082Y by=1 i
wrench .
) 15 | issoubly couee x By=1006 BY~1096 BY=~1096
T - 16 | Hyaroulic ovooster : ' ‘ |
= escembly drawing by-1001 By-1001M BY=1001%-FB
4 17 lyeraulic Louster . . .
| overull druwing BY~-100:) /- 10021 EV-10023-PB
3
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Specification of 1y ne -1y 'hvdra\ﬂic booster varts

T e A =
1! 2 3 P 5
1 !piaton i By-11015 E¥-11015
2 ! Sleeve | BU=-1102B '~11025
3 | Rod © BY=-12055 - BY-12058
4 [ Plunger BY-1206E - BY~-12065
5 | Sealing ring . j~128GL; By-1286%4
6 | Cylinder EY~10108 By-1010M
7 | Yoke Br-141%y E/-1413y
8 | Swivel nipple By-12144 BI=1414A ’
9 | Pipe connection BY-1415A BYy-14154 8
10 | Sealing ring | By-1416 By-1416 Cod
11 | Buehing BY-1488 '~1488 '
12 | Threaded bushing By-1489 By~1489
ii ;:hm By-1490 BY-1490 : ’ 3
g BY-1511B EY~1511B i A
25 |S11de valve Fy-15188 BY-1518
16 | mut BY-1519 Ey-1519 | | |
17 rsr;:nk By=-1520 BY-1520
19 |s1 BY-1521A BY- 15214 ‘ i
eeve BY-15284A BY~-1523A :
20 Pin BY—-1524A BY=1524A ’

: ]
1
j ‘ 21 | Ena-piece EY-1525A By—igz'?sg l
: 22 | Damper body EY~15678 - B
1 23 | vasher EYy-15685 - By—lsesx
1 24 | Plus 5Y-1569B BY-1
25 | Ball seat By-1578 By-1578 |
26 | Looking nut By-1579 By=1579
27 | Ind-piece BY-1626Y - o
28 | Fork - BY-16
29 | Bushing - 5-1628
30 | Shaockle BY~1729 | BY-1729 l
31 | Hesd BY-1831B . BY-1831B b
' ; o 32 | Bushing By-1833 'BY-}SSB \.;,
33 | Link By-1936 - pY-1936
34 | Bolt . BY-1040 BY-1040
35 | Bolt ' BJ-1041 Py-1041
36 | Castle nut B¥#=1042 , BY-1042
37 | Vasher | By=-1043 . By-1043
38 | Stop BY-1044 - By-1044
39 | Nut _ BY-1045 BY-1045
40  Ring ' " BY~-1047A By-1047A
- 41 | Coupling dolt A BY-1048 BY-1048 |
= 42 | Spherioal nut By~-1049 BY-1049 |
i" 23 | Plug BY-1050 BY-1050 |
i | |
i
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L

1

1| 2 | 3. ] 4 5 B
A4 | Sesling gasket /~10514 - ¥
45 [ Adjusting washer BYy-10544 ! g-ll.g:i: '
46 | Looknut 5y-10574 By-10574
47 [ Cylinder bushing BY-1058B B¥-10585
Y-105
:: :;ald ’~1059B BY-10595
an { Br-1061y By-1061y -
50 | Sealing ring l BY-~1062F J
51 | Needle (for Ey-1BP By=1064 g{-lOGZB
and BY-~10641}-PB) Ti0se
52 ! Filter frame :
B/-
53 l Filter screen '—iglz; oo
5 | Zook _ ’ - BY=1072
| ol BE-1076 By-1076
| Serew BY-1077 By-1077
L 56 | Screv y
57 | Sore M-tome it
:: Sealing ring E’—IOB'?A gg*igg;m }
Bushi 3 '
60 Scus'ewng ook >y-10914 |
61 | zoox b¥~1009 B¥-1009 {
BY-1092 BY-1093 '
_ oting tools
62 | Wrenoh body
BY~1083y
4 -
62 | 55a \ 51084y 5Y-1000s
Sleeve ocleaning roa BY-1095 BY=--109s

Bt (1) S

% ‘ P OADMIT 5 S s A A
1 2 3 4
65 | Piston assembly oone By-i(o)g'; gl;:igg’;
Rod assembly cone B~ .
Zfl B:n ¥ By-1099 BY-1099
Borrowed parts
00-6 Mrom B¥-10
68 | Sealing ring A00-6 Ioo-v o e
- 69 | Sealing ring RO0~7 i 0
70 | Sealing ring %02-17 702~17 From iy
71 | Sealing ring 100-8 110(.)-~'824 From ol
72 | Sealing ring ni6~-124 1;16-1 Frou .
:- Standard parts and parts used far other.auenb_n_oe ‘ 5
‘ 73 | Ball bearing ¥0.1006 , State Standard 1 Stats Standard ' .
; POCT 5720-51 | TOCT 5720-51 |
] 74 | Ball bvearing Wo.6 State Standard |State Standard
g TOCT 6121-39 TOCT 6121-39
75 Ball 3/16" 3/16" .
176 | Cotter pin State Standard |State Standard
TOCT 397-54 TOCT 397-54
1.5x15 1.5x15-
77 | Cotter pin State Standard |State Standard s
TOCT 397-54 TOCT 397-54
1.5x20 1.5x20
78 | Looking wire, 1= 400 mm . 1 = 400 om
dia.l mm .

_ Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8  »



- L I

Declassmed in Part - Sanltlzed Copy Approved for Release 2012/01/04 CIA RDP80T00246A062100120001 8
3 : ) i s e
rl

2%
‘ ’ L
villlf . .
B

- Individuel set of epare partes for 't:,'pe L/-10 }'v:x?eigvf:“b:oe*ero
’ o ou . Pars T Desoription wuantity pei' one bLooster
| , ! ' | | EY=1
1 | By-5A | EY-gA ils.v-wﬁ. e
y i ! Ly=-10m
E 1 2 | 3 4 5 & 7
4 ‘ 1
1 jA12-0 | Filter (unit) 1 i1 ’ 1 o
2 [[120=0 ! Wrenoh for oylinder 1 - - ‘ :
! - nut j . ’
3 [ A20~0 1 irench for oylinder - - 1 for 1 for h
s 17210 . ¥ 10 units 10 units
i ssembly ocone {1 for 1 for 11 for 1 for §
2 units | 2 unite | '
5 ‘1!00-1 Looking device 2 2 n :mi‘ts 10 e |
6 | 1100~4 Sealing ring 3 - ! :
7 | R00=~4 Sealing ring - 2 : >
8 ! J00-6 Sealing ring - A ; X
9 Sealing ring 4 :
0 Sealing ring 3 -
1 Sealing ring - N
Sealing ring 1 ;
Sealing ring [ .
Saal;ng washer Q :

1! 2 ! 3 4 5 . 6 L
1 ; f E : 2 i e '. 2
15 | 700-17 | Sealing ring . ' ? | 2
16 | [00-17 ! Sealing ring 2 : ; ; { 3
i 17 - 103-21 'l Sealing ring 3 i X 1t \ .
3 18 i 03-37 | Gesket l; | : . ‘ .
19 | 10342 | Gasket | \ . . | a
. o . 103-45 " Felt ring | 8 . . | :
i T08-46 ; Sealing ring ; 4 § 4 2 l 2
22 ! 5 ! Gasket ) ‘ - - i .
23 i ]11871:;15 Sealing ring 6 (2 pos of !6 (2 pos \ 6 (2 pes of 6 (2 pieces. _
, each diame‘her)! of each each diameter) of each o
1\ diameter) diamgter) =
: 2 2 '
. 28 | J16-24 \ Sealing ring 2 |
25 1}}00-135 Cap for adjusting| 1 for ! 1 for . 1 for 1 u:::
1 slide valve 2 units 2 units 2 units P2 . s
'?’ : 4
. 26 | py- 10474 Ring | 2 i ' :
3 27 BY-1062 Sealing ring - > 2
k . 28 | 5Y-10635 Sealing ring 4 5 ; ;
; 29 | pY-1092 | Look - -3- > ‘ 2
‘/* L 30 | py-1093'! Look 3 2 ‘ ; . -
31 | 406-022 | Spring ring 1 | ; |5
L 32 ' Cotter pin 3 ' 3 |
State Standard ’

| \\ TOCT 397-54
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1! c
- ‘ ; 3 | 5 3 7,
33 | 3.5x12; , Cotter pin ' ! 4 4
State Standard . : s
TOCT 397-54 ’ )
34 1.5x20 | Cotter pin 6 6 6
State Standeyd ! ) ’ v
I'OCT 397-54
35 2x12 I Cotter pin 2 2 2 2
State Standard -
I‘WT 397-54
36
ire dia.l mm 1=700 mm  1=700 mm 1 = 700mm 1 = 700 mm ' 3
A - .“
8
—_ APPENDIX 5 A &
. ;
vidual set of spare parts for txpe BY=134 hydraulic boosters
No.| Designa- De
» tion Bcrip‘bion Qumti\ty Note
1 2 ‘
1 | BY-13034H Pelt ring 8
2 F~13036M Gasket . 8
3 | B/-130374 Gasket 2
A | By-130381 Look 2 "
4 5
1 2 2 1 -'
2 \ ;
s | B/~-13043L Casket N .
6 | 5¥-13044U | Casket Por KV~18M '
2 2Y-13045U Wrench for cylinder nut : Mtto ﬁf
8 | [y-13051l | GCasket 3 -
9 | BJ-14002 Key 2
1¢c | B/-14003 .Lock . 2‘
11 | BV/-140294 Sealing ring N Por BEy-14M
12 | B-14045 Incert for wrench and FY-141C
’ 2 Ditto 1 "
E7-140511 Gasket 1 -
14 } E/-3C07 Gasket 5 3 s
15 | 5715434 Senling Ting 0 !
16 | B/15-445 Senling ring 1 ‘ 4
17 | L12~0 Pilter (unit) 1 For 2 units -
18 | 21-0 hngombly cones 1 For EY-13M >
19 | ROO0-h Senling ring >
20 LOO-8 tealing Ting 5
21 | 200=9 Senling Ting 0
22 | 205-AZ Cnnket 3
23 \ 214-116 tenling Ting 2
28 | MC-124 Sealine Tine 1 Por Fy-14
2% xO0-4 Senling ring and EBY-14MC

ClA- RDP8Q'I_"0¥0246A062100120001 -8
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RTINS

: i
1 l 2 1 T 3 : 4 ’ - [ g
26 Sealing ring ' 3 E For Fy.iy
27 | l07-81 Sealing ring .2 l and BV-laic .
28 | FY~-1068B , Sealing unit H 2 .
29 | BYy=5178B .Sealing ring 2
30 | PA1-686A f Sealing ring 3
31 | BY-21265 | Sealing ring s '
32 H01—1142 ’ Sealing ring 2
33 ; 1.5x12 | Cotter pin 4
34 ’ 1.5x20 "' Cotter pir ¢ . - |
S Gotter pin - 2 Tor Ey-14Y -
14} | 5
36 IBY-JBM—OOl Cleup Rl v
37 |BY-13-02 | Sovew N ;
38 | By=-234-003 Limiter 1 :
APPENDIX &
Indivigd
Yidual sob of epare perts for type BY~1¥ hydraulio boosters
No. i . .
; Designation ; Deseription | (uantity j Note i
2 b 3 4 1 s iy
1 BY-1009 Sorew " 4 - f,% ;
: 2 | 5v~1045 Mut : ¥
5
1 2 2 2
, ’ 2 |
1 3| By-1044 Stop 1
1 4| BY-1047A Bing .
5 S"..lmzs : Sealing ring o i
: 6! By-10835 Sealing wnit 2
21 B-1070 Filter 1
8| By-108 vpench for oylinder bushing s o
9| B~1087  ¢Sealing Ting 2 For BY-1¥
10| Ey-1092 Look - Por B¥-1M
11| E-1008 Lock : and BYy-1i-FB '
12| Ev-1095 Slecve oleaning Tod with spare 1 ' B
| strip 1 tor! t
- Assembly ocones for seals
13 | EV-10% ssembly © & boosters ! . ¢
14 | B-1416 Sealing ring 5 | ’
15 | 7100-6 Sealing ring o %
16 | K007 Sealing ring 2 A%
17 | 700-8 Ssaling ring 2 £
18 | no2~17 Sealing ring 1
! 19 {State Standard|Cotter pin 1 . )
1.5x%20 : . i
o Declassmed in Part - Sanitized Copy Approved for Release 2012/01/04 CIA- RDP8OT00246A062100120001 8 .
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‘
o~

s

s
i
{X

1 : 2 ) X
! { . .2 4 it 4
20 +State Standard  Cotter pin ’ i + 3
¢ LQCT 397-—54___ i - o l 1 |
© 1.5x1% : i 1
cking wire J l e 400 mm
i R
APPENDIX 7
List of ereoting tools ‘
i W‘-U T .
No. De : - . -
! escription E.'): 1{,1. ’BJ-SA I B-84 g‘ll.gB By-tsy | BY=-14M ‘
4 Blii~1i4~PB - 8 ! 3
1, 2 - BY-10M - BY-14MC !
[ 2 : 5 6 P 5 F
. : 8 . =
1 {ilrench for BY-~108 S ! X
~1082Y 120~ 2
¢ylinder nut i 0 [120-0 2200 . BY-18045 -
2 }Insert for - . ~ 3
wrench = - - -14 4
3 | Assembly cone K-10% f21-0 121=0 5 9'55
4 {Cap for adjuste - 0 d Z21~-0 I21~0 I21-0
ing slide - R00-185 700-135 | 100-135 - T
valve {
S |Rod for. sleeve BY-1095 - - / »
\ cleanting ‘ - - -
1 2 ' 3 4 5 G E 7 ) ‘
1
6 |clamp R - - - | BYy18M-001 |BY13i-001 L
7 |Scwew - - - - B¥13-002 BUB-OOZ 3
8 |Limiter - - - - BY134%-003 | BY134-003
APPENDIX 8 4
Table of clearances and fits, 3
Poosters 5Y~10, FY-105 and EV~-10M
Faximum devia- | Clear- | Clearance(+) 3
Designa- Size tion, mm ance( +) | and inter- :
Description and ferenoce(-) ¢ -
tion and inter- with coat- - ;
rit upper lower ference(-)ing, mm ol S
: without ) w
coating, 1
na
1 2 3 4 5 6 7
!
3003 | Cylinder 5a +0.03 ° +0.175 |
282=15 Triaton T <0.095 | =0.145 | +0.095 2
2003 “ylinder 304 40.027 ¢ +0.077
23715 itston _ | o ~0.025 | =0.05 +0. :
100-3 | Criinder 5k C. qu R _ 0 8%%
200-5 jCylicder nut N -0.012 -0.032 ST
. TR00=S | Cylinder nut 324 +0.027 0 .07

g Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8
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1 2 ! 3 4 5 6
l .
ﬁa-m Piston 1’ 32X | -Q.025 -0.05 +0.077
: : O,
J02-15 | Piston i 22A3 +0.045 0 +o.175 f o
J02~16 | Distributor | 22y | -0.06 | -0.13 ] *0-06°
- J08=-20 | Shackle 1 8A +0.016 0 +0,031
J03-24 | Bolt 81 =0.005 | -0.015 | *+0.005
J03-20 | Shackle i 7A +0.016 0 +0,031
ggfgsz Bolt on ~C.005 | -0,015 | *0.005
Hinge bearing 5 0 ~0.01 +0,008
103~28 | Bolt | sc o To.008 ] ~0-01
Z03-31 | Bushing | BA +0.016 0 +0.031
J03-24 | Bolt an 0.005 +0.005
~0. -0.015 .
980077 | Ball hearing 7 0 0.0
o< i -0.005 | -o. ~0.005
015
I06-60 | Head 28
=2 A +0.023 (4] +0.063 +0,053
T — - - — +0.02 ~0.004
od4J . +C.0063 +0.053
oo T — - 5 +0.02 ~0.004
102~16 | Distrivuter 28l .06 _0013 0
_B06~60 Head . |
11.7A,_| +0.035 0 +0.847 +0.8
n03-31. Bushing 10.9¢ o ~0.012 | *+0.8 - 15:708
- ' . ! 7
1 2 3 L ML : t
106-60 | Hesd 23A +0.023 -gj -0.03 \
1 Sleeve 231 +0.039 | +0.035} T4o be
106-61 adju:;:ed)by
selection
0 | Head 18A +0.0 .02
Tn&ﬁz_'_si;ve pLiii)s +0,032 | +0.02 Z?;o bi
7106-6 adjusted
b{ 33190'
tion
- 1
J06-60 | Head 2t 2.9 — por R
+Ue +Ve . to be
7106-65 | Sleeve gajust:d by
selection
TR To1 0 =0.023 | +0.009
980077 | Ball bearing 19 2 008 0. 047
70660 | Hesd Sy #0:08 1 S Wl
115-110{ 7in 5X -0.01 -0.022
J06-61_\ Sleeve 13; 0. gi: 00 522 :g . gig
1 -0. =V. to be
703~43 | Plunger ‘ . gaguszed
by selec-
t{on) -
.076 +0.07
JI06=61 | Sleeve 8A +0.016 06 :8 _0;5 4+0.021
306-40 | Stor 8n ‘ -0.035 | -0.0

i A) LT
RDP80T00246A062100120001-8
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1 2 f 3 s 5
} 1 v .
0665 | steeve | 104 20.09 | 0 !.o.o74 140,068
21@-4'0 ftop : 18][ -0.03 - ! -0.C55 +0-Q3 ) +0.016
40662 | Sleeve 144 +0.019 ! 0 +0.089
‘ gg}jg f’lunger 14X, -0.02 ~0.07 ] *0.02
L% - Sleeve . ?-SA +0.016 0 +0.012
i %03-35 | Valve metering ¢ sy ~0.005 | -0.015 | $0.007
| plunger o (to be adjust-
: : i ed by selection)
! : |
B ey - |
| T5s5 ;olt 81 -0.005 ~0.015 +0.005 H
f? - A03-28 reE— 24 0004 _{ =0.009 | +0.012 2
: IO Bolt 5C 0 -0.008 -0.009 '
- B08<90 | Bell crank .| 74 +0,016 0 | +o0.
| - 10582 | o1t : +0.008
e 71 ~0.005 | -0,015 | *0-005
| 10551 | mmamie 222 *0.015 0 =0.03%
T ng 150, +0,034 | +0,022 |=0.003
Slide valve 184 +0.019 0 20,015
body -0.025 '
D13-108 | s1eeve | (to be adjust-
180y +0.032 +0.02 :g b¥ selec~
£11-100 | Pork SH 0.00 =2
.004 —0.0 .
[03~-34 | Bolt ' Shi2a :o. 009 -0. ogg 'tg° o1a I
v > vaer 1‘;’; v'.'
' \ < \ \ 7
1 2 i > l : ' ‘
a— v ; 0 __J +0. 005
valve 26A +0.023 l -0.003
113107 51‘1):;, _ ‘ (to be agjust-
| +0.002 |ed by selec-
J13-109 | Domper body | 26H .07+ | $10n) a
[]
' -0.03 ] -0.045 !
de valve { 5CO -0.008
113-107 Snb:mr ? ! i -0.035
113-110 | Pin X | 0.0 | -0-028 010
713-108 | Sleeve e w0000 | 0 30007
A - Tve 11C 0 =0.012 | (4o be adjust-
114-115 | S1ide va ed by selec- '
tion -
1 +0.027 R
113-109 | tunper body | 20k ‘i ”'223 { 000?2 13028 aajust T
. . uste
p 2113.—115\;‘.11de valve ‘ 20 ‘ - ‘ egob}’eselgction)
T13-100 | Innper toey 4 11A i +°-°i9 ‘ 003 906
3 214-115 151180 volve E 11 | -0.02 . =0.
e M 0.013 1 Q +0.006
» ‘ -‘0-11.)‘ Slide valve ‘ al\ﬂ | +o. 009 0,003 ! +0.003 a ted -
.‘* i 23 v - Ve Ve ! adjus
,7 | 2 it &= | $3° seleotion
‘ ) ‘ e
7 214~115 1214de vnlve {‘65 N ‘c'gt\i 00012 18.8%3
a— b =0 =-Ue
'ICI"A'Q- \"0061. - = ; — 00008
T1m1l0 | me-plece 4T — AT | o019

-0.008

‘3&\ u-s [m:m doarins | 14 1 o
- A |
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oy

2

3 4

w
o

ros-51

Swivel nipple
(tor
booster BY=10)

11A4

+0,035

+°o 105

R12-104

Filter frame

(for booster
BY=10)

11x3 -0.02

-00 07

+0.,02

R07-78

Pipe connection
(for boosters
B.Y-IOB. B.V~10M)

11A3

+0.035

+0. 105
+0.02

n12-104

Filter frame
(for boosters
BY-10B,
By=10M)

IIX3

-0, 02

-0.07

n07-77

R07-70

Sleeve (for
boosters
By~-1Q5,
.BY~10M)

134

""Qo 019

+0,012

+O . 008

(to be adjust-
03 by selece
tion

Delivery slide
valve (for

i8n

boosters
By-108,
BY-10M)

+0. 006

-0, 006

- 61T = .

|

2 I
I
no7=-7 Sleeve (for 134 +0.019 0 .
boosters . v .
By-108, B2 19:008 (to ve |
J08-85 | Drain slids: valve 131 +0.006 ~0.006 2djusted by i
(for boosters selection
BY-105, Ey-10QM)
107-178 Delivery valve 20.5A3 +0.045 0
body (for boosters ' ‘
v BY-10B, By~10M) w0130
107-"71 Pipe connection 20.5X, ~0.025 !—0.085 10,035 !
N07-78 | Delivery valve 64, [+0.05 | 0 ‘
body (for boosters ‘ . |
BY-10B, By-10K) g} ! v0.208 |
. BO7-13 Pipe connection 16X3 | +0. 2 E +0.07 ‘ +0:°2 E
{ ) (for boosters l . i
% Ey~105, BY-10M) i 3 [L
;-i "JI07=78 | Delivery valve 164, | +0.035 i o i Ig.%gs 1
) body (for \ i | +0-
;'f boosters ‘ i !
BYy-105, BYy-10M) \ i !
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002

1 [ 2 (3 & g I 6
‘ﬂ07-73 } Plug‘(¥or ;oo ter vj;lé i ” i or |
s 8 X ~0.02 :
BY-105, B¥=-10H) 3 00T 10 ies
J07-78 Delivery valve body 20.5A3 +0.045 0
(for boosters BY~10M)
J07~77 Sleeve (for boosters 20.5% -0.02 » +C.085
] BY-10E, By~101) %% | soloz
J08~-82 ’ Ircin valve body 20.54 +0.045 0
(for boosters 3
5Y-105, BY-10i)
Jo?-71 P:uie connection (for 20.5X., ~0.C25 -0.085 +0.130
boosters EJ-10F, 2 +0.C25
By-10M)
Jos-82 Drein valve body 161;3 +0.035 0 +0.105
(for boosters : - +0.02
BY=-10B, BY-101)

1
o,

i
\
“

<

2 3

Pipe connection 1913
(for boosters
By-ioso
BYy-10M)

+0.105
+0.02

20.5A3

Irain valve
body (for
boosters
By-10B,
BY-101)

+0. 035

+0:083

ROT-77

Sleeve (for 20,5X

_boosters

By-105,
BY-10i)

-0002

-0.04

+0.02

7108~-82

Irain valve 16A3
body (for
boosters
By"loBv
BY-10W)

+0.035

+0.,3105
+0.02

Ni0g-83

Plug (for 16X,
boosters
m- 105 [
By=-101)

-0,02

-0.07

46A062100120001-8

- o2t -

- Tetl =

e tox oo Tai

Lo

S

3
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ATPENDIX 9
Table of olearanoeg and fits. Hoosters Ey~54 and BY~8A  ©
laxinum devia- Claax: TC1e
Destema-|  pesoription| oo | tion, mm a2 integec | Ga3 amnoe
tton - and : - ferarce (~) |inter-
rit upper lower without coat-|ference (=)
ing, mm with coating,
. mm
1 2 3 4 : 5 3 7
T00-8 | cylinder 754 +0.03 0 +0.175
[102-15 | Piston 750 -0.095 | -0.145 +0.095
KQo-3 Cylinder 56 +0.03 0 +0.175 !
K02-15_ | Piston | 561 -0.095 | -0.145 ' +0.095 v
1100-3_ Cylinder 32A +0.027 0 +0.077 N
102-15 | Piston 32x -0.025 | =0.050 +0.025 !
K00-38 Cylinder 324 +0.027 0 +0.077
K02~15 | Piston 32x -0.025 | -0.050 : +0.025
100-3 | Cylinder 75A +0.03 0 +0.05
1100-5 Cylinder mut | 75C ' 0 -0,02 0
k00-8 | cylinder 564 +0.03 0 +0.062 -
_K00o-5 Cylinder nut | 561 +0,012 -0.032 : +0.012 .
oo-5 Cylinder nut ! 324 +0.027 0 [ +0,077 |
N02-15 | Piston 32X -0.025 | -0.050 | +0.025
K00-5 Cylinder nut | 32a +0,027 [?) +0 '077
K02-15~ | »iston 32X ~0.025 —0-050 /+o:025
. - -
1 2 3 u 2 )
0 +0.175
N02-15__| Piston 2y 0D ] 40406
Mo2-16 | Distributor | 23y —s 0| +0.175
": K02-15 | Piston ga 06 |03 | 0%
E | T02-16__| Distrivuter 1 ek Y 0 | +0.175
; KO2-15 | Piston 234, > o135 | +0.06
3 ' ' n02-16 | distributor 2303 =006 ~ 051
03~20 | Shackle 8A +0.016 9 +°°035
(] 4’00031
70320 | Shackle 3;1‘1 +g°zt: —— 5 +0.005 A
§03-32 Bolt = b ; &
3 5 Hinge bearing} 5 g 'z'gte it B
N . R % Ve
L0328 | Bolt 70,016 0 +0.031 '
7103-81 | Bush 8A > +0.005 '
10324 | Bolt an -0.005 | =0.015
.016 0 +0.031
A03-31 | Bushing 8A +0.01 = +0.005
380077__| Ball tearing | 7 (0 "‘;‘215 oo |
T ~0.005 | =O.
103-32 | Bolt ZgA o3 5 1 +0.063 40,053
N06-60 | Head : +0,02 -0.004
- 28X -0e 02 -0, 04 Lo
T02-15 | Piston ‘ +0.063 +0.053
T06-60 _| Hoad 28a 1 +0:023 3 00T ~0.004
K02~15 i Piston 28X -0.02 -0.04

_ Declassified in Part - Sanitized Copy Approved for Release 2012/01/04 : CIA-RDP80T00246A062100120001-8 _g’.
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ERN

1 2 i 3 4 5 | 6 K
N06~60 | Heaed | 284 +0.023 0 _ | +0.153 R
[016 | Distributor | 280, -0.06 . | 0,13 | *0-006
0660 | Head 284 +0.023 0_ | +0.153
02-16 __| Distributer | 2803 -0.06 . —0.13 | *0+016
[106-60 Head 11.7 +0.035 0 +(
v - . 0.947 . +0.941
1u3-31 Bushing :Lo.zaoAa 0 -0,012 | +0s9 +0.886
A;-GO Head 11-7..4.3 +Oo035 0 +00847 "’0.8!"1
J03-81 | Busnt 10.9¢C 0 -0.012 | *0-8 +0.786
NnoG-60 Head 234 +0.023 0 -0,015
. _
| Z06~-61 Sleeve / 2B .| +0.039 +0.025 | «0.03 (to bJ ’ E§
: ad ustzd g '
| selection ! '
| : Z06-60 | Head 234 +0.023 0 =0,015 T .
i Z06-61 Sleeve 2307 +0.039 | +0.025 | =0:03 (to be
’ , ‘ . adius::d by , : :
selec F
l : 11%6-60 Head 184 +0.019 0 ~0.015 = b ‘ -
: R06~62 Sleeve 18I0 +0,032 +0,02 =0.025 (to be
| . - adjusted by
I selection) |

b 8
/ Permissible deviation inéindividual part +0.2

l[ 1 1 2 3 4 5 6 K
{
‘ ' 0.0 o |-0.015
} . F06-60  |Head 104 *0-09 —=———1-0.025 (to be
nw Sleeve lenn +0,032 . ad:u‘t.d by
! ' seleoction)
| TE<60 |Head 23A +0.023 0 ~0.015
" ~0.03 (%o be
seleotion)
L06~60 |Hesa'/ 237 +0,023 0 —0.015 to b
R06~65 Sleeve"’ 2310 +0.039 +0.025 ;g.ggtsdoby‘
: neiection)
. M0~60 _ [nond 197 0 ~0.023 :8'38 ,
{ 980077 | Boll bearing | 19 o -0.009 | % . m
: LUr60 " liema 197 1 0 0.023_[+0.009 &
1 _ " 080077 " |ba11 bearing |19 | © | =0,009 | =0 3 '
1 HOE~60" “{tiood | SA4 +0, 025 0 +0,047
| T 713-110 | P 5X -0.0L | -0.022 | 0T
] - Q0660 siond " T T Ry [ 40,025 & —Tvo.087
TL13-110 {1 ] 5X | =0.01 —o.,022_| *0-01
- C0e-61 | fleave’/ 194 +0.023 0 - +0.015
A T L06=43" | Hiunger?7 191 =0.008 | =0.022 t%0 be
\ : adjusted by
T seleotion)
A
4 3/ jermimsible Geviation in individual part +0.2 mm.
b 2/ yermissible deviation in 1ndividusl part +0.1 m.
o S‘g

24

% . .
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:{‘: " . :

E 2 ! 3 P 5 6 7
Z06~61 | Sleeve 84 +0.016 0 {+0.076 +0.07
70640 [ Stes = 20.035 | oo +0-035 +0.021
X06-55 | Sleeve | 18k +0.015_ I 0 |+0.07% 1 +o.068 ;
J06~62 | Sleeve 1A $0.019 | o [T ogee”T T 3
703-86 | Piunger 14X <0.02 -0.07 | +0. 4
Xa T/ --. 3 ] 30.02 ' |
106-62 | Stesve 7.54 +0. 016 o 1 ooz
Z02-35 | Metering valve 7.5 ~0.005 | ~0,005 S +0.007 (to be ' ;
, plungeri/ : . adjusted by E
1109-90 | Bell orank 8A +0.016 0 [+0.031 metection)
703-24 | Boit . ax ~0.005 | -0,015 |*Q-005 ' ' -
J09-90 | BeIl orank 84 +0.016 0 |+0.031 T — 1N
203-24. | Bolt &1 ~0,005 | ~0.015 |+0-005 ‘ T
050 | Bell orank : 0) - a
Lol 5H +0.004__|-0,009 _[+0.012 L
5¢ 0 |-0.008 |-0.009 : B
10990 | Bell orank 58 | +0 . - - ' ‘
e BT 2t +0.004 | «0.009 {+0.012 :
; 0 -0.0 -
1109-90 Bell orank 74 -0.016 0 % +g.g§§ T
2 . . L " ':.
10S-3 Bolt 7 =0.005 [ =0.015 |[+0.005 R
1/ Pexrmisaidble deviation in individual part +0e1 mm. A

o | pioa
1 2 3 4 5 6 7
710990 | Bell orank 7A ‘1 +0.016 0 |+0.031
T03-82 | Bolt (/4 ~0.005 | =0.015 |+0.005
Ti09-90 | Bell orank [ 15A- +0.019 0 |-0.034 }
705-81" | Bushing 15lip +0.034 40,022 {-0,003
, 3
1099 | Bell oramx | 154 +0.009 | 0 |~0.038 A
T05-91 | Bushing 15Mp +0.034 | +0.022 |~0.003 - =
T15-107 | S1ide valve | 18A +0.019 0 |=0.015 l
vody™/ | -
e : 181X +0.032 40,02 ~0.025 (to Ve :
I13~108 Sleever A 3 9;023, 8t .
selection) B
“J11-100 | Pork SH +0.004 | +0.009 |+0.007 T'
70334 | Boit Siiza 70.009 | =0.003  !-~0.018
i . TIFI07 | S1ide valve | 26A 40,023 0 +0.005
: - body? ! _
3 26H 0,017 +0.002 =0,003 (to be
\ - 137109 | Demper boéyzl " ad justed by
; : seleoction)
f‘ ! [19~107 | Siide valve SCop «0.03 «0.045 |«0.,008
. body
3 JL ' ‘ A13-110 | Pin 5X ~0.01 _ |-0.022 |-0.035
E 1/ permissible deviation in individuel part +0.2 mm.

2/ Perumissidle deviation in individual part +0.) mm.

< e .

3
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1 2 4 s 6 7
J19-108 Sleevel/ [ 114 "+0.019 o +0.010
014~115 | si1de veiveY | 11C 0 <0.012 +0.007 (to
‘ ge adiusted
selecti
JI5-109 | Demper body Y1501 +0.023 0 +<y>.oao 2
N M14-115 | s11de vaive™ | 200 -0.008 | ~0,022 +0.020 (To be
u adgusted by
" Z15-109 | Demper bodyl/ | 114 40,019 | o B 2o ;:“;1%}_“
114~115 | s11de valve? | 11 -0.02 -0.03 +0.020
11[114»115 1 S11de valve |51 +0.013 "0 140.006 o
03~37 | Boit 5M2a 0.009 +0.003 (o
* =0.003 _ ge adgusted
14115 | Si1de vaive |6A | w0.013 0 l ;;S“utm} T
I16-123 | Keedle [ -0.004 | ~0.012 | *+0+004
A15-120 | End piece 147 0 -0.019 |+0.008
—g'g.ssi Hinge be 14 0 ~0. 008 =0.019
Swi ‘
ey vel nipple | 114, +0.035 0__ | +0.105
Filter frame |iis_ =0.c2 | -0.07 | *0-02
[o2~15 Piston 14A ++0.019 0 0.012
07T Srangec?/ » +0.
unger 14C 0 —0.012 | +0-018 (to be
adjusted by
selection)

e e e 4

gt g s o a

1/
Permisaible deviation in individual part +0.05 mm
. -
/ Permisaidble deviation in individual part +0.) mm.

1/ permissidle deviation in individual pert +04 wn.

1 2 3| 4 5 6 lI 7
ar 02-15 | m.tonllllf 1484 +0;019 - °<1>2 18:8’1% Cto be
: - 14C =V adjusted by
“‘ e Fhones? ' aeieotion)
f02-15 | Platen | 194 +0.023 0 +0.083
nor-79 Plunger 19X ~0.02 -0.04
RO2-15 Piston 19A +0.023 0 :g : 82%
I o179 Plunger 19X - -0.02 «0.04
1 - TAGe-15 | Piston 21.6h, | +0.045 0 013
1 e e 21.6%, | -0.025 | -0.08
K65-15 ' Piston’’ 2.6k | +0.045- 0 :g.gs
no~0 Iug 35H +0.007 -0, 02 :g.g%ﬁ
T3 Ball bearing | 35 0 -0.011 *
No.l202
K04~58" | Fork 11A +0,019 0
“K04~59 Bushing 110,15 +0.075 +0.040

- 62t =

- get -
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APPENDIX 1
: ‘ Maxi a Clearance | (1
Dest ] stee x mmeviation, (+) and (*3‘:::“‘
tion Desoription and . intcr{eg- interfer-
ence (- -
rit jupper lower without :?:r.x g‘oZt- Hote .
. coating, ing, mm
mm
1 2 3 4 5 6 7
BY~-860014 | Head body 41a.30A [+0.023 0 +0.063
BY-86004 | Sleeve d1a.30X |~0.02 ~0.04 +0.02
g—ggoou Head body dia.34A [+0,027 0 +0.077
B 007 | Flug dia.34X  [-0.025 | -0.050 | *+0.025
360074 | Head body d1a.26A |+0.023 ) +0.118
5-14017H1 Distributors 412.260 |-0.06 | -0,095 | *0+06
s—fffgm Head bdody dia.28A 1+0,023 0 +0.063
'BTssolem Piston d1a.28X [-0.02 | -0.04 +0.02
9800770u Head body dia. 197 0 =-0.023 +0.009
N Ball bearing a1a.19 0 -0.009 | =0-023
= > Sleeve dia.19A +0.023 0 +0.007
-36002 | Duplicate siide d1a.19C 0 To.014 | +0.010
valve ) (to be
adjusted by
salect:lon),

1 2 3 4 5 6
BY-36002 | Duplicate slide | dia.1lA +0,019 0 :8:8}10 ,
valve (to b: .
BY-36003 Slide valve dia.11 0 =0.012 :gi::t:on)"
BY=36002 Duplicate slide | dia.1603 -0.045 <0.105 :g:%zg
valve
BY-36005 | Bushing d1a.16A, | +0.036 0
BY=14017M1 | Distributor dia. 2 -0.06 -0.13 :g : %25
BY-14018U1 | Piston | a1a.22, +0.045 2
BY-14017U1 | Distributor 41a.15X, -0.02 -0.07 +0.089
BY~1401841 | Picton d1a.15A +0.019 ) :
BY=14018U1 | Piston d1a, 750 -0.095 -0.145 :8: gg
1 ‘ BY-14254 Cylinder dia.75A +0.03 0 7
q - BY-1401841 | Piston dia,.32X -0,025 -0.050 Ig.gg;
i EY-14254 | Cylinder aia,32A +0.027 0 .
E¥-14250 | Cylinder nut d1a.32A +6.027 0 :g.g;g
BY-14018U1 | rPiston d1a,32X -0.025 -0.050 °
. BY-14250 | Cylinder nut d1a.75C 0 -0.02 +0.050
BY-14254 | Cylinder a1a.754 +0,03 0 . 0
BY-36021 | Ecoentrio bolt | d1a.84 -0.005 | -0.015 +0.003
BY-3€012 | Bell orank, d1a.8A +0,016 0 228082
right adjusted by
selection)

\
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1 2 3 A 5 6 7 8 4
BY-86021 Booentrio bolt |dia. 4X =0,004 | ~0.012 +0,016 i
BY-86018 | Bel) orank, left |diam.AH +0.004 | -0.009 =0.005 T
n05-82 Bolt aa. 70 -0.005 | -0.015 +0.019
E¥-86012 | Bell orsar, dia.7H +0.008 | -0,012 =0, 007

right
108-82 Bolt . |a1a. 7R =0,005 | -0,015 +0.019
BY-86018 | Bell orank, left |aia.7H | +0.004 | -0,012 =0.007
708~82 Bolt ata. 7 ~0.005 | -0.015 +0.019 '
EY-86016 | Shaokle d1a.7H +0.006 | —0.012 =0.007 -
By=-86021 Booentrie bolt dia.6C 0 ~0, 008 +0,017 I
-6 Bearing hinge d1a.6M28 | +0.009 | -0.009 =0.009 : -
BY-86015 | Bolt dia.8 0 ~0.01 +0,026 —1- \E
BY-36016 Shaokle dia.84A +0.016 0 ]
BY-86015 | Bolt dia.8 0 -0.01 +0.026 l
BY-86012 [ Bell orank, right|dis.sA +0.016 ) o
By-86015 Bolt dia.8 0 -0, 01 +0.026
| By-86018 Bell orank, left |dia.8a +0,016 0 o.
i ] geog-osi Bolt dia. 71 -0,005 -0,015 +0.015
Ball bearing _ |dia.? 0 0,01 =0.005
‘g:saeoos Hinge bearing dia.18B 0 ~0.012 +0.012 -
Slide valve d1a.147 0 ~0.019 -0.019
By=-5861D Shackle dia 147 0 ~0.019 | +0.012
G; . W Hinge bearing dla.14B ) —0.012 ~0.019

1 FY-5102D | Bolt a1a.60 0 -0.008 | +0.021
| 59-5861D | Shackle dia.6 .03 | o0
' F=-51020 | Bolt - a1a.6C ° =0.008 | 38%3 , s
-6 Hinge bearing d1a.00i2a | 20.009 | =0.009 . : -
| BY-56450 | 1ag "~ | aia.22H 0,006 | -0.017 :gggg
‘12 Einge bearing | dia.223 ) =0, 01A .
BY-18411 | Swivel nipple dia.1l2, +0.035 0 Ig.%zog
112-104 | Filter frame d13.11X, ~0.02 ~0.07 *
BY-88008 [ siide valve dia,.147 0 —0.019 +0.012 l
-6 Hinge bearing ala.14B 0 ~0.012 =0.019
I BY-18250A | Cylinder bushing | d1a.47C 0 ~04017 . +g.ou 8
i . TBYy=-13254A | Cylinder dia.474 +0,027 0 .
1 EY=18200A | Cylinder bushing | dia.32A +0,027 0 +0.077 l
j FY-18018M1| Piston i1a.32X -0.025 | -0.050 +0.025 :
i ' BY-18254A | Cylinder dia.32A +0.027 0 +0,077
4 . By-13018Ml]| Piston - aia.32X =0.025 | -0.050 +0:025
E l " BY=18254A | Cylinder dia 474 +0,027 0 +0.112
.., FY¥=13016M1| Piston aia. 471 -0.050 | -0.085 +0.050
EY-13018M1| Piston d18.23A, +0.045 o =0.175
~ BY-18017HL]| Distrivutor a1a.28ly | -0.06 | —0.13 +0.06 4
. BY-36001 | Head body ~ | a1a.28A +0,023 0 +0.063 +0.047 -
BY-13018U1 | Piston dia.28X ~0.02 ~0.04 +0.02 =0.004
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—— j f [ 4 5 6
. By_lmlm} ﬁ,m o dia, 1% +0.019 . o +0.007
BY~180:141 | Piwwger amase 7o ‘ +0.020
-00012 (to b.
M{ust;d l)iy
e — seleo
4“71'4018"‘1 hai‘.!!_“__._..._-HA_ d1a.224 +0.,023 0 +0.063 on
BY-14051K1 | Tlwnger | dia,01X -0.02 Z0.04 +0,02
BY-180181 Piston dia. 154 +0,019 0 +0,007
FY~14021N1 | Tieneer a1a.15¢C. ) <0.012 +0.010
(to ve
A ad{natod gg
: — . selection
BY-18018K1 | T1etom dia.21A +0,023 0 +0.063
BY=1402ThT | Tiunger dia.21X ~0.02 ~0,04 +0.02
-83'86004 . 3100"! ) dia. 19A +0, 023 0 +0. 010
FY~86002C | Duplicate slide | diam.19C 0 -0.013 0.007
| vazve (to de
. i selec :
+« BY~B8002C ;‘ Dcplicate slide | dia.1lA +0,019 0 +0.010 =
{E¥~B5008 v . &
ib¥= i Elide valwe dis.11 0 -0.012 S:gugzod by
5 , seleoti
BY-~86002C t Ddoplicste slide dia. 16!!3 «0.045 =0.105 +0.140 °n>
— valve . +0.045
.B _BGSES Bushing dia.16A, -0.035 0
. Biigo .| Oranker diu. 324 +0,027 0
(L : 18 | »arton dia.32X -0.025 | -0.050 :3,'83;’

l x
3 . 2
BY--182040 | Cylinder dic. b:IA . +0.027 0 :g .%)%0
By~-13018H41 } ¥iston 415,470 ~0.050 =0,085
BJ=13018!11 | Pieton dia.Z?AJ +0.045 0 :8:%25
BU-123017111 ] Distributor oa, ek S | .’,(’_:f’ﬁ -0 13 -
By-3600148 'uoud mm - “'ﬁ"" ”:’07.7»9?3 0 132823 :g:ooa
BY-123018M1 Pleton gig,3LY -0, 02 .,:9'°“ :
BY-14018N1) Plutor 916,154 0.009 | 0 | +0.007
By-lm’nu Plunger 016,15 0 ~-0.012 (to be
ad justed by
...... _ —. | neleotion)
BY-14018M1 | Piston | ode,214 0,023 0 +0. 823
BY-1400101 | Plunger | dde,2)X ~0,02 | -0.04 10.02
B-1301811 | rtaten | ete,ia 10,09 | 0] 40,007
BY-1402111! Plux.bo,r dim, 150 0 -0, 012 E(l; Bo
ad junted dy
o o . neloo t.lo_n_).v
BY-1301811 ai.ﬂ.ond S | ete,els a0, 023 o 00.09'3
Ey‘140541“1 I’lur.‘,ex o d’“."']l b, 2 -0, 08 . 0,02
b)-dbUO‘l | Sleeve die.194 JU, U3 0 10,010
BY=36002C | Tuplicate slide | die.150 0 w01, 014 Lo
wadve ndiuntcd by
selnotion)

3 \
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1] 2 3 A 5 6 7
BY-386002C ' Daplicate slide | dia.11A +0.019 0 0.01 »
J valve o +0.007
5Y-36008 | Slide valve | ata.21 | o 0.0z | S3%u0%ea by
53-86002@ Duplieate slide ] dia, 1(\ -0,085 =0.105 :;1;:;“‘)
: "'0.0‘5
sy-se,oos hshlng | d1a.164, +0.035 o
-Sy‘14018 1 Piaton l ‘llo tJm -0, 095 —001‘5
BY-14254C Cylinder dia, 754 +0.03 (] 04175
N 8] A - + .

: ‘BY~14018M1'| Pieton d1a,32x =0.025 | -0.050 e
BY-14254C | tydinder d1a,324 +0,027 :8:80?;
BY-14250 | Cylimder mmt “d1a,75¢ 0 ~0,02
‘BY-14254C .] Cylinder 418,754 +0,03 0 '*8'°5°
g:i:gigﬁ Pisten d1a.154 +0.019 [) +0.026

| Distriduter dia.15Y, ~0.02 -0.07 +0.02

-BY~86002 Daplicate slide | dia.lla +0.029 0 +0.010

:BY-38003 s1:::v:uv. dia.11 (2;°§Z

. seleotion)
BY=180171 | Metrivutor dia.2
~ . 6m -o.“ -0.
. BY-36001A | Hesd vody dia.26 +0.023 0095 508

b -1, By-1M
Clearsnoe Clearsnce (+)
Des Size ]laxin- deviation, (+) ga ;::. :::u(-—)
. 1gna . ) t erence -
' Desoriytion and ?:)evith— with coating,
: e 71t pper lower out coating,| =m
v mm
| Y 2 3 [ 5 6 7
' B-11015__ Pistes 204 0.023 -0.025 |
. BY=1102F _ Sleeve™ 200X 0,039 | +0,025 =0
/' BY-\101F _ Piston™ 23,54 10,023 =0.030 g
5Y-1206F  Bleeve™ 0,039 | +0.025 - l
| BY-11016_ Pastop™ 9% 40,016 +0.020
. BI-1206F  Plunger™ 91 0,013 | 0,027 | +0.013
) B-11015  Piotep™ oA 10,013 : +0,025
Vol B-1054  Keeare™ 5A Lo.000 | -0,012 | *0-010
i BY-1064M-PB R N \
BY-1101B  Piston 22a 0,023 | | +0.063 -
BY-1091A  Dushing “wex  lo,020 | 0,000 | *O-90
e BY-1101B  Piston 224 ho,023 | ] +0.153
‘:L BY-10918 Tushing 2z, ro.oéo -0.130 | *0.0v0
& V 20 be adjusted by selectien.




-

A 1.1
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1 2 3 A 5 6 7
g-12055 RQ‘ - ‘7 "7 5‘ +0.,023 +0.037
EV-11015 | Piatem 27.5C ) -0.014 | *0.00 -
BY-11015 | Piston | aex -0.025 | =0.050. +0.077
BY-10585 | Cylimder buehimg| 32A | +0.027 +0.025
BY-11015 | Pisten 560 0,095 | -0.145 +0.175

g:, 9] §g Cylinder y 564 +0.030 +0.095
FY-15108 | Red P1#3y a1t/ 1 13.1C =0, 012 +0.012
BY=1091K | Muening 3.4 +0.019 | +0.007 | <

B0z Slesve 134 +0,019 +0,012

12188 | s11de vawve | 13c -0.012 [ +0.007 | <
BY-1936 | Limx 64, +0,025 +0.069 | +0.063

g—;ggg Bolt 6%, =0.011 | =0.04% +0.011 | 0,003

- Shackle 197 =0.023
* 0002

State Ball bdearing 19 +0.002 =0.02 :0.02% =

Standard ¥o.1 '

TOCT 01006

5720-51

B-1936 | link 197 0,02 40,021

State Ball bearing 19 +0.002 | =00 =0.025 | ~

EOCmT 4 ¥o.6

131-39

v 7o be adjusted by selection.

1 2 3 ' 5 6 7
5Y-10108 | cylimder 56A +0,030 : g-ggg
" BY1058B Cylinder bushing| 56X -0,030 | =0.060 i
5 Bod 32X 0,025 | =0,050 +0.077
DI-10i08 | Crisnder 321 . 40,027 +0.025
BY-1070 PMlter 1x, -0.020 | ~0.070 40,105 -
B-14154 Pipe comnectiea | 114, +0.035 +0.020
B-1518B Slide velve 7.5A +0.016 +0.015
By-15678 Damper body 7.5H2a +0,016 +0,001
B9-1831B | EHead 84, +0.030 ~0.065 | ~0.105
I-1633 | Bushing 8. 18 40,065 | +0.035 | —0-005 |-0.029
By-1518B | s1ide valve 7.54 +0,016
EY-1518M +0,166 _
BY~1568F | Washer 7.51, -0.050 | -0.150 +0.050
BY-15108 Ind plece body 6A 40,013 +0.,057 [ +0.051
B-10a1 | Boit 61, 0,011 | -0.0as | *0.011 }-0.003
BY-18001" { Head unit [ +0,025 +0.069 | +0.063
BV-1040 | Bo1t 61 <0,001 | Zo,0as | *0-011 |-0.003.
BY-16267 | Epd plece a2t 20,007 “=0.008 | vo.017 -
17 100~53 | Ball bearing 42 «0.003 | -0+02 -0.038
K0.900706

wﬂ
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I“" & ﬁ"“" . i“' p ‘_,‘L TN
j — 49 - / ) »
’ —ut —‘ Boaster 5V-10M. Outline Dinensions Imm’ly
i 4
i
A
-— ]
S
= .
o101
] . Qoamﬂqyrm travel (9
. N ] : 25 mm in either direction
| - 4 — ; _[i‘} from middle position
‘ PR S shown in the drawing
i
|_I I 287 —
I u 304 ——

i } ' o0
; = gs:uln Iﬂrg'gl'n’:tllg' . 1
) g from middle position 1
k \ ‘ i i shown in the drawing
; - Ay
2 ] } -
: [ -+ o
: 3% ' J ‘
; Gl — —
! = 364
i
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Appendiz 17

Booster 5y-13M. Outiine Dimensions mvviny

‘ , . =5
onx : . . i
; nlﬁﬂvdmx‘lzp o
from middie puettion C
shown in the drawing -
—s%0tas—
d
TR st ——— T TR

Booster by-14M. Outline Dimensions Drawing

“ |
: Fore wrench 36 mm Py v .
! ( '1 Ll . 4_}
~ ! #124
OO T VY ) AN | N A )
! ; T AT ¥iina) ¥
{ |
i — |
haad S —

i i 023285
h

i :
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Appendix 19

p-27-4
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.-LE'

.}vl}:?l o

Dell very lie

4

- /
Return line

!

1

%S

Al g  fiana
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Appendix 20
|

poem— §2

|
ting rod travel Is
mn in 'either direction
from miadle position

- -—"—_i’ shown in the drnm'ng

R

- 198 . -
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zﬂ'ﬂﬂ rod tra
from middie position
shown (n the mm'n‘q

Booster 5y-1M-PB

. Outline Dimensions D'uwilg

Appendiz: 22

8104

:_] .

g
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f-'——n
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ans 96 - H |

rating rod travel is
- mm lowards and
9mm towards fork
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- ters

SUPPLBMENT

" Cheoking BY~13H and B/-14M Hydraulic Zoosters
for Condition and Fluid Pressure in Returz Line

Special research work carried out witr +he aim o?
determining the operating capability of nydraulic Zcosters /13K

.. and BY=14M has revealad that in scue toosters the sarufac-
| turing sizes of the damper unit of the main distriiuting
. slide valve (the length of ball travel and the 3lameter o

g

. the damper body seat) deviate from the rated sizes. Th!

results in uneven and jerky motion of the aircralt control
stiok (Fig.1). .
In view of the above 1t will be necessary to chack
hydraulic boosters for fluid pressure in the return lize sad
to discard the boosters whose dampers are found to de defeotive.
In subsequent operation such checks should te carriad
out during the 25-hour inspeotions and also on requests cf

. pllots who are not satisfied with the functioning 02 the alr-

oraft oontrol syatem.
¥hen ohecking hydraulic boosters for condition and fluid

pressure in the return line, use should be made of a specisl
apparatus. The cheok must be performed as follows:

1. Open the panel providing acoess to hydraulio boos-
F-140 (or BY-idlC) ox the soccess hatoh to dooster KY~13U.
. 2. Disoonneot the syring feel ‘mechanisms of the elevator
(stabiliser) and siieron oontro) systems. ¥ove aside the spring
fosl moohauisms 8o that they do mot interfere with free motion

of oontrol bell oranks.
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3. Disconnect the returnm line flexible hoses from the
pipe connections of the hydraulioe booster. ’ v
4. Install the apparatus for measuring the operating
fluid pressure in the booster return line between the booster
return pipe connection and the return line flexible hose

(F1g.2).

5. Open the throttle valve of the apparatus to capacity,

6. Comnect a ground hydraulic trolley to the aircrart
booster hydraulic system. Switch on the trolley pump.

7, Switoh on the hydraulic booster of the elevator (sta-
bilizer), and check the apparatus for tightness by shifting

the control stiok several times,

€. Check the pressure in the return line of the hydraulic
booster by the pressure gauge of the testing apparatus by R
shifting the control stick with maximum speed in the longitu-~ oo

dinal direction through the whole length of its travel.
The pressure in the line must not exceed 8 kg/sq.om,
9. I the pressure in the return line beyond the hydraulic
booster 1s too high (above 8 kg/sq.cm. ):
(a) check to se¢ that the throttle valve of the apparatus
is open to full capacity;

(b) check the retwrn 1line tilters for oleanliness and

wash the filters;

(e) check the hose inner section for separation and
dbulging of the Tubber; 1if such defects are evidenoced, replace
the booster flexible hose; '

(4) check the return Pipe 1line for orumpling of pipes. i .
: The above checks should be ocarried out in the sequence
Just outlined; after eaoh operation oheck the pressure in the i
return line in accordance with Itenm 8, .

10. Check operating condition of the elevator (stabilizer)
hydraulie booster, to this end:

(a) olose the throttle valve of the testing apparatus;
¥ith the aireratt control stick ehifted with maximum speed

Declassified in P

3

}

H

i

!:

|
i

50X1-HUM -

\ S/

2L 2727
Vir—ryv

> 5o mefer ity of main

‘m'ﬂ‘hz r.(g ’ '"mfﬂf;, alve
ration of Hydroulic

of Main Slide Valye Opel of Jydrauttc =

B L

_"”,',,',’,, vaive; 5

2ng A Hyd)
nez Comestion of Tesling ok 2= pressury Qo & et pipe o
,_ih.me valve: 4 emection;
weotion; 7-sutlet pIpe COeC Ol fun spening

50X1-HUM -
5

- - —
e

art - Sonitized Cony Anmrocon for Rotase SR12/01/04 - CIA-RDPE0T00246A062100120001-8



“on gt

EER SRl S LR

e

Declassifigd in Part -»Sanitized Copy Apprgved for Release 20127_01/04 : CIA-RDP80T00246A062100120001-8

e £

-w3- 50X1-HUM

through the whole length of 1ts travel, the pressure of the
hydraulic fluid must be within 10 to 20 kg/sqiom. as registered
by the pressure gauge of the testing apparatus; -

(b) shift nniformly the aireraft oontrol stick 4 or
5 times through the whole length of its travel. After that
pull the oontrol stick towards yourself as far as it will go,
and supporting 1t slightly with ore finger push it slightly
off by short jerks through 20 - 30 em. If the hydraulic
booster is in good repsir, the aircraft control stick will
move to the forward position without any twitching or jerks
towards diving.

In case of twitohing or jerks towards diving the
hydraulic booster is mot fit for service and must be replaced
by a new one.

11. Check operating oondition of the aileron hydraulic
booster afier installing the testing apparatus in acocrdance
with Item 4 of the present Supplement, to this end:

(a) switoh on the aileron hydraulic booster;

(b) olose the throttle valve of the apparatus;

(c) shift uniformly the airoraft comtrol stick from
right to left and vice versa 4 or S times through the whole
length of 1ts travel. After that move the control stick to
the left as far as it will go,and gsupporting it slightly

with one finger, push it slightly to the right by short jerks

through. 20 - 30 mm each time. The aireraft control stick
aust move to the extreme right position without any twitching
or jerks towards the starboard bank.
In oase of twitching or jerks of the control stick
towards the starboard bank, the hydraulic booster should be .

replaced by & new one.
12. After the installation of the hydrsulie booster in

the sircraft, check its operating oapability in scoordance
with Item 10 (in.case of boosters Fy~140 and y-141C) or

Ttem 11 (in case of boosters 8!-}3!1).
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13. Connect the ground hydraulioc trolley to the main
hydraulio system of the alroraft. Switoh on the pump of the
hydraulic trolley.

14. Check the pressure in the return line of hydraulic
voosters Fy-18Y and BY=14¥ (or BY=14MC) when they are
operated from the main hydraulic system in accordance with P
Items 8 and 9.

15, Connect the spring feel mechanisms of the elevator
(stabilizer) and aileron control systems.

16, Check the aircrzft control in accordance with the
Operating Instructions in effect.
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